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EFFECTS OF INTERMODAL STIMULATION 
ON FIGURAL AFTER-EFFECTS 


Bv K. PAUL SATINDER 
Department of Psychology, Panjab University, Chandigarh, India* 


Verification was sought for the assumption by Köhler & Wallach that figural after-effect is a 
phenomenon specific to any given sense modality. Results contradicted Köhler & Wallach and 
Jaffe, as concurrent stimulation in different sense modalities affected significantly the figural 
after-effects occurring in other sense modalities in the absence of any size relation between the 
stimuli. The results support the hypothesis of sensory interaction, Suggested by Soviet 
researches, 


Jaffe (1956) questioned the assumption of the isomorphic Tepresentation of electro- 
tonic activity in the primary projection area as put forth by Köhler & Wallach (1944), 
on the basis that ‘if satiation is restricted to the primary projection areas, figural 
after-effeets should only be demonstrable when both the antecedent stimulus and 
the stimuli used to test for the after-effect are presented to the same sense modality 
(p. 71). He found that the *concurrent visual Stimulation can induce a significant 
kinaesthetic figural after-effect, but this after-effect appears only when contrasting 
size relationships exist between the visual stimuli’ (p. 73). Research on sensory inter- 
action conducted in the Soviet Union reviewed by London ( 1954) has clearly demon- 
strated modification of the response in one sense modality under the influence of 
stimulation of another sense modality, without any size relations between the 
stimuli. The present investigation was conducted to determine the effects of inter- 
modal stimulation upon figural after-effects in the auditory, kinaesthetie and visual 
sense modalities. 


MrTHOD 
Design of the experiment 


The investigation required the following conditions for each senso modality. (i) Basa] or pre- 
inspection point of subjective equality (PSE), to Serve as the control measure (MeEwen & Rodger, 
1960). (ii) Post-inspection PSE, after an inspection period of 1 min (Christman, 1954; Bourne & 
Beier, 1961; Hammer 1949). (iii) Post-inspection PSE, after an inspection period of 1 min, with 
concurrent stimulation in one or other of the remaining senso modalities. (iv) Post-inspection 
PSE, after an inspection period of 1 min with concurrent stimulation in both the other sense 
modalities. : F a " " 

Concurrent stimulation was given during inspection period only. The T-figures of the respectivo 
sonse modalities were used for concurrent stimulation. : . 

The fulfilment of these conditions required the following experimental schedule (cf Table 1). 

All the PSEs were based upon four judgements (Christman, 1954). Each judgement was 
followed by a 2 min rest period, determined on the basis of a pilot study. The method of limits 
was used With counterbalaneing (Christman, 1954; Satinder, 1963). Au the conditions were 
presented to each subject in different random orders, asit tended to reduce individual differences, 
Or the bass ofa pilot study (Satinder, 1963), a rest period of 5 min was allowed betweon 


conditions. 


* Now at Department of Psychology, University of Mysore, Manasa Gangotri, Mysore-2, India, 


: Gen. Psych, 57, 1, 2 


2 


Apparatus 


K. PAUL SATINDER 


(a) Auditory after-effects. An audio-g 
relays and switches provided manual 
the two ears. 

(b) Kinaesthetic after-effects. The inspection (I) and test (T) figures were 2 a 
respectively. These were made of aluminium but were otherwise the same as those usos 004] was 
(1956), and by MeEwen & Rodger (1960). An adjustable comparison scale (Satinder, 1964 

figural after-effects. . 
vernm pattern of Fig. 1 was used. Tho inspeetion figure nt 
43 mm in outer diameter. The fixation mark, a small red do 7 a 

e centre of the I-figure as viewed by the subject. Tho test m 
were two disks of light varied in size by means of iris diaphragms. The figures were lit re 
ven. The fixation point was between tho two disks, 10 em om 
the centre of each. The standard T-figure (falling inside the arca of the I-figure) was on the sme 
Ject’s left and remaj 1 t at 20 mm diameter, The neutral T-figure was varied " m 
d its size could be measured from the scale at the back of the sereen on wh 
agm was mounted. 


ifi Py EET 

enerator, amplifier, matched headphones and a syst E : 
3 H " TEE " 

control of stimulus duration, phone selection and pitch & 


5 and 1-5 in. in width 


the diaphr 


Table 1. Experimental schedule of PSE determinations 


Condition for which PSE determined 


Basal—for auditory perception 
Basal—for kin 
Basal—for vis 


Abbreviations 


After auditory inspection, i.e. auditory figural after-effect AERD 
After kinaesthetie inspection, ie. kinaesthetic figural after-effect K ce 
After visual inspection, i.e. visual figural after-effeet VE AN 

ter auditory stimulation with visual inspection AVE 
After kinaesthetic Stimulation with auditory inspection KAP m 

ter visual Stimulation with kinaesthetic inspection Mem E 

ter auditory Stimulation with kinaesthetie inspection AXI 
After kinaesthetie Stimulation with visual inspection K-VF AE 
After visual Stimulation with auditory inspection ya AE 
After auditory and kinaesthetie stimulation with visual inspeetion AKA rn 
After kinaesthetic &nd visual Stimulation with auditory inspection KV-AF E 

ter visual and auditory stimulation with kinaesthetic inspection VA-KFA 

| 
T 
e 


i 
effects (cf. Köhler, 1951, p. 203). 
Subjects | 
Thirty Postgraduate students, fifi range 
‘teen of 22-4 yr; 
18-32 yr) one of the subj >t each sex, served as subjects (mean age 


iar with figural after-effects. | 
Procedure 


The experiment was conducted j š dopted in 
5 in a dark wi was adop 
testing the subjects indivi ale room. The following procedure was 


rn 
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(a) Auditory figural after-effects. The general procedure of Christman (1954, p. 485) was followed. 
Each subject was given the following instructions: ‘A tone will bo presented to the loft ear for 
some time, Immediately after the termination of that tone another will be presented to the right 
ear and will be varied and you are required to inform me when you feel that it is just equivalent 
to the preceding one to tho left ear, 

The basal PSE was first determined. The standard 600 c/s tone, i.e. tho test figure, was pre- 
sented to the left car for 2 sec. After a 2 sec pause, a measuring tone of 500 or 7 00 e/s was pre- 
sented to the right ear, with slight variations from trial to trial. Tho experimenter proceeded to 
adjust this tone to the point of subjective equality, as reported by tho subject. 

An 800 e/s tone was then presented to the left ear for 1 min as ‘inspection figuro’, and a post- 
inspection PSE was determined in the same manner as the basal PSE. 

(6) Kinaesthetic Jigural after-effects. The subject was seated on an adjustable stool, between 
two tables, 34 in. in height (Bakan, Myers & Schoonard, 1962) on which tho figures were mounted. 
Inspection and test figure were placed 3 in. apart on the right-hand side, tho T-figure being nearer 
to tho subject and tho comparison figure 22 in. away from the T-figure on tho left-hand side of 
the subject (Köhler & Dinnerstein, 1947; Bourne & Beier, 1961; Heinemann, 1961). Fig. 2 
illustrates tho arrangement of the apparatus for kinaesthotic figural after-effects. AU the three 
figures were Parallel to one another (Bakan et al. 1962) and at the samo level from the ground 
(Nachmias, 1953). The post-inspection PSE was determined after the subject had inspected the 
I-figuro by making sixty movements in 1 min at a rate of l/see with the help of an electric 
metronome (Satinder, 1963). 


T T I 


Fig. 2. Arrangement of the apparatus for kinaesthetic figural after-effects. The ar indi 
: the direction of the subject’s lino of sight, Tow indicates 


(c) Visual figural after-effects. Tho subject was seated on the adj 
100 cm from the apparatus. The T- and I-figures were at the subje 
the pre- and post-inspection PSEs, the procedure of McEwen & Rod 
oxcept that the method of limits was used, not tho constant method, 


Rzsurrs 


The PSEs for all conditions and all sense modalities were determined for each 
subject. Hence there were fifteen PSEs for each subject: fiveundereach Sense modality 
(cf. Table 1). To make the data comparable, the PSEs for the after-effects were con- 
verted into percentage change from the basal PSE value of the corresponding sense 
modality (all of the PSE values for after-effects have been expressed as percentage 
decreases from the corresponding basal value since they were all less than the cor- 
responding basal). Averages were computed for each of the conditions based on the 
scores of the thirty subjects: t-tests were used to test differences (cf. Tables 2,3and 4). 

The auditory figural after-effect is significant (P « 0-001). Concurrent kinaesthetie 
and visual stimulation, singly as well as combined, significantly increased the after- 
effect, but visual stimulation did so more than kinaesthetic stimulation. Their com- 
bined effect is again larger than either alone; it differs significantly from kinaesthetic 
stimulation alone (P < 0-01), but not from visual stimulation alone. 
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The kinaesthetic figural after-effect is significant (P < 0001). prepreka 
ditory stimulation, singly and in combination, increasec hes ome ^: 
wn queen dom did so significantly (P < 0-02) but not auditory eeu - 
jae effect is again larger than the single ones and rein ai ro 
auditory stimulation alone (P < 0-05) but not from visual stimulation : . 

Table 2. Means for auditory figural after-effects and their modification by attin ulation 
in other sense modalities, and t-ratios of the differences between means 


e SAT r FA <V.-AFAE 

Condition Basal AFAE K-AFAE V-AFAE K = 

Means 0-00 4-97 6:08 0:66 a 
AFAE -97 = "- 2 ii pe 
K-AFAE 6-08 = fa e d om 
V-AFAE 6-66 — = — = P2 
KV-AFAE 7:76 = = = 

* P < 0001. Ww pun RER D zo iia. 


Table 3. Means for the kinaesthetic 


3 TANT stimula- 
figural after-effects and their modification by $ 
tion in other sense 


; ff ; between means 
modalities, and t-ratios of the differences between me 


iiio "A.KFAE 
Condition Basal KFAE V-KFAE A-KFA E V Ad 
Means 0-00 11-56 11-56 
Basal 0-00 ER — = 
KFAE 9:55 — = 2-48] *** 1:974 
V-KFAE E — = — = 
A-KFAE 11-56 — — — — e 
VA-KFAE 13-18 = = z= — 
* P < 0:001 "P 20:01 "t P apo m: P zoo 


Table 4. Means for the visual 


ion 
a simula 
figural after-effects and their modification by stim 

other sense modalit 


ies, and t-ralios of the difference between means 


: LVFAE 
Condition Basal VFAE A-VFAE — K.VFAE m 19 
0-00 4-91 5-90 5-85 = 

Basal Pes 12-589* = ES 4-662" 
VFAE = = 3-113** 3-197** 3341** 

= ite or 
KVrAE i i = = i 
AK-VFAE ER = E ae 

"P«0010 ** Pp 29.01 


; single ones. 
Sthetic figural after 
visual figural after-effects, 


: Discussion 
The figural after-e 


i alities 
^ N ffects in the auditory, kinaesthetic and visual sense moda 

are in the predicted direction (Chris 

& Wallach, 1944: K. 


à . Köhler 

b tman, 1954; Köhler & Dinnerstein, 1947; 2 o 

öhler, 1951), Further, the results tend to indicate that the lation 

after-effect in one sense modality is significantly affected by concurrent stimula 
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in other sense modalities. This finding, the possibility of which was envisaged by 
Kohler (1951), is contrary to the view that figural after-effects are specific to par- 
ticular sense modalities. The results contradict Jaffe's (1956) conclusion, that con- 
current stimulation would influence after-effects only when there were contrasting 
size-relationships between the stimuli. But they are in agreement with the results 
of research on Sensory interaction in Soviet Union, reviewed by London (1954), 
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Span of apprehension was measured for stimulus ensombles of various sizes, using letters, 
digits and an arbitrarily selected set of simple lines. Span was significantly decreased when 
letters and digits were presented as mixed sequences, in Proportion to the number of letter-digit 
juxtapositions. Span also varied with the serial position at which a single juxtaposition oecurred, 
being greatest where this was near the mid-point. These results were thought to ariso from the 
higher transitional probabilities between items of the samo class than of different classes, and the 
greater case in grouping such items. No effect of stimulus uncertainty was found. Random letter 
Span was significantly less than digit span, but span for sequences reflecting letter frequencies in 
the language did not differ significantly from digit span (at 100 msec exposure duration). 

The unfamiliar lino material yielded relatively lower spans, varying inversely with ensemble 
sizo (two, four and eight choice). This was determined not by overall stimulus uncertainty but 
by the degree of heterogeneity of the individual stimulus arrays. Tho rolatively lessheterogeneous 
stimulusassays were thought to lend themselves more readily to verbal recoding.With very familiar 
material transitional probability, in relation to previous experience of the language, determines 
span. With the less familiar matorial not subject to such response bias, it was tho recodability of 
the individual display which determined the span. With only a single exception, comparable 
results were obtained at moderately and at very brief exposure durations, 


Span of apprehension and memory span have repeatedly been found to be greater 
for digits than for letters (Cattell, 1886; Jacobs, 1887; Crossman, 1961; Mackworth, 
1963). This could be an effect of ensemble size (ten as against twenty-six alter- 
natives) as demonstrated for reaction time (Hick, 1952; Hyman, 1953) and for span 
of apprehension with other material (Krulee, Podell & Ronco, 1954; Fraisse & 
Blancheteau, 1962). However, the naming of digits and letters is highly familiar and 
in such tasks the effects of stimulus uncertainty may not be demonstrable (Crossman, 
1953; Schmidtke, 1961; Davis, Moray & Treisman, 1961). Other explanations for the 
digit and letter span disparity might take account of differences in sequential 
dependency between successive items, in the number of individual items repeated in 
a single display, and in the greater probability of a random guess being correct when 
the ensemble is small. The present investigation attempts to determine the relative 
contribution made by factors such as these to the disparity between digit and letter 
span of apprehension, and applied similar tests to perceptually simple but relatively 
unfamiliar stimulus material consisting of straight and curved lines in various 
orientations. TER d 

Sperling (1960) claimed that span of apprehension is limited by the capacity of the 
immediate memory store. Even if this is so at conventional exposure durations, it 
could hardly be true at exposure durations just above threshold, when letter span 
is substantially diminished (Mackworth, 1962) and the strain on immediate memory 
must be less. For this reason all measures were here carried out both at the con- 
ventional exposure duration of 100 msec and at very brief exposures just above 


threshold duration. 
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The classical guessing correction (Guilford, 1936) assumes that incorrect "D 
are random. This assumption is not entirely justified for Petopnition : c 
presented alphabetical material (Bricker & Chapanis, 1953: Conrad & Hull, j + : 
However no alternative correction can be adapted to the data here obtained, anc ja 
classical correction has been applied to all results on the view that more miuus = 
be placed on differences in span for different materials if they remain significant a 
the application of a guessing correction. i aiei 

There were three experiments. Expt. I examined the effect on span of appre Den: II 
of varying ensemble size and the expectancy preceding each test exposure. Maxi ix 
developed a finding from the first experiment in relation to span for alphanumet ar 
strings. Expt. III applied methods comparable to those of the first experiment to & 
less familiar stimulus set. 

METHOD 

The following details of method applied to all three experiments. 

Apparatus 


An electronic tachist 


riowod 
scope with test field subtending 14° x 9° of visual angle was se p 
binocularly by subjects in the light-adapted state. The illumination of the test field and P imulus 
post-exposuro fields was held constant at 2-5 ft.-Lamberts. Exposure duration of the test st! 

could be varied between 2 and 1600 msec, intermediat 


25 70 
Further details of the apparatus have been g 


steps providing inerements of 


iven by Kinsbourne & Warrington (1962)- 
Test materials 


Capital letters and digits were printed and linear forms were drawn in black on joe 
The letters were capitals, omitting ‘I’ and ‘O°. The digits were 0-9. Twenty-four cards p 
a single capital letter, and eight each had one of the lines, in the centre. These ue 
threshold measurements. Letter and digit strings always consisted of six items, hol” 
closely adjacent. Each 


R : ri me 
item subtended 4° at the eye. The strings were used for measuring 
of apprehension. Each item was draw 


; a pawa 
1 m out of a pool of all possible alternatives, in oe termined 
that it appeared with equal frequency in each position in any set of strings. Chance de roferre’ 
whether an individual item would recur within the same string. Strings so prepared are 

to as random. Only in Expt. IT were sequences prepared by any other method. 
Subjects 

The subjects were un 


1 paid volunteers in the hos 
of apprehension experi 


' in span 
pital service, aged 18-50, inexperienced i! 
ments, 


and unaware of the purpose of the work. 
Procedure 


placed 


ions 
; uratio 
: WX ; sec, and again five, randomly selected, at d 
representing successive iner 


b ; ified. 

: ements of 25 % until a set of five letters was correctly identi am 
exposure duration 25 %, longer than that so established was thon defined for presont pu for 
as *threshold' for graphie symbols, A com: p 
the line material. 


„ays in 
ingle session. Exposures were ply paeem 
n respectively. The subject was asked 2 E 
d and warned to be ‘ready’ before P 
aw, in the order in which they appe? MM 
d digits and were recorded by the cin 
on pages ruled with five columns, roprese 


ort the items he s 
Responses were spoken in th of the letters an 
menter. With the lines, responses were in writin 
the five positions of the items in tho sequence. ea 

The separate sets in each ex : 


: «nin the 
: ~x periment Wero presented in counterbalanced order within t 
group of subjects to obviate differential Practice effects. 


Transitional probability in the span of apprehension 9 

The number of items correctly reported in the right position within the sequence was counted. 

Tho result was subjected to a classical guessing correction (Guilford, 1936), taking into account 

number of alternatives and number of ‘false positives’. The figures, uncorrected and corrected, 
were transformed into percentages. 


EXPERIMENT I 


The purposes of the experiment were to determine span of apprehension for 
numerical and alphabetical material and to relate it to (i) ensemble size, (ii) con- 
formity and nonconformity of the frequency distribution of letters to that in the 
language (ii) pre-stimulus cueing as to class of stimulus array, (iv) test exposure 
duration. 

To examine the effect of ensemble size on span of apprehension, with letters and 
with letters and digits as test items, two further sets were constructed. One was small, 
the five vowels, one large, the letters and digits combined (34 in all, omitting I and O). 
Span for these materials was compared with standard letter and digit span. A further 
variable was expectancy preceding each individual trial. In one type of presentation 
the subject was told what class of material to expect at each exposure, in the other 
he was not. 


Test materials 


The following materials were used: (a) random digit strings (20 test cards); (b) random letter 
Strings (24 test cards); (c) random ‘alphanumerical’ (mixed) strings (34 test cards); (d) random 
vowel strings (20 test cards); (e) zero-order letter Strings (15 test cards); (f) first-order letter 
strings (15 test cards); (e) and (f) were derived from Miller, Bruner & Postman (1954) using the 
first six items of cach of their eight-letter sequences, 


Experimental plan 


Three groups of subjects were used and thirty-six subjects took part. 

In group I twelve subjects wero shown a, b and c separately (with pro-stimulus cueing as to 
class) in counterbalanced sequence, and six subjects were shown a, b and e combined in random 
sequence, without prestimulus cueing. 

In group II six subjects were shown a, b and d separately, in counterbalanced Sequence. 

In group III twelve subjects shown a, e and f separately, in counterbalaneed sequence. 

In each section, half the subjects were tested first at ‘threshold’, the others were tested first 


at 100 msec. 


Results 


The percentage mean spans, before and after guessing correction, — 
two exposure durations, for letter, digit, alphanumerical (mixed), vowel, zero-order 
and first-order strings, are given in Table 1 and the significance of the differences in 
Table 2. Digit span signifieantly exceeds letter span, which in turn significantly ex- 
ceeds mixed span. . u o 

Vowel span did not differ significantly from letter span. Digit span significantly ex- 
ceeded zero order letter span. It did not differ significantly from first-order letter spanat 
100 msec, but justexceeded it at threshold (P < 0-05). Foreknowledge ofthe class of test 
material to be expected at each presentation did not diminish the significance of these 
differences between the letter and the digit spans. For each of the six sets of test material, 
Separately presented, span was significantly higher for the higher exposure duration 
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Table 1. Mean percentage scores for span of apprehension for letters, digits, 
vowel and mixed arrays in Expt. 1. 


Group I, n = 18 


E 100 i Group II, n = 6 Group III, n = 12 
8. C, 8, & m 100 T e 
n=12n=6 S 8 : s ER - 
(a) Digits 67 68 68 68 76 77 79 79 (a) Digits 56 57 73 74 (a) Digits 74 - er zi 
(b) Letters 58 58 55 55 67 07 68 68 (b) Letters 49 50 64 64  (e)Zero 64 6 E 


order 
(c) Mixed 52 52 53 53 61 61 68 68 (d) Vowels 52 56 66 69  (f)First 69 69 85 85 


order 


, z ‘S’ for 
The abbreviations used in the tablo are *T" for threshold exposure, * 100' for 100 msec exposure, ‘S 


A = in bold 
Separate sequences and ‘C’ for combined sequences. Percentage scores corrected for guessing are 1 
type. 


Table 2. Comparisons between mean percentage scores for the 
conditions of Expt. I (t values) 
Letters 


Digits 
Threshold 100 msec l Threshold 100 msec ad 
— 2 S " " ^ Exposur 00 
S c S c 8 c S C against 
(a) Digits TITO Te pee ggj 10 = = — gue 
(b) Letters — — = — TlT*** 497** 5-074" er 60T, 
(c) Mixed 5:14*** 1.02 424** 0-75  10-60*** 5.92***]4.20*** 5.G5*** 530... 
(d) Vowels 0-47 — 0-82 = 1-58 — 4 54** — T0 s 
(e) Zero order — ES ar — 419** = 53gee n 5 D 
(7) First order 3-68" — git  — 272s — .. 080 — 487 
*** P < 0-001 ** P < 0:01 * P < 0-05 
; ; . erials 
(P < 0-001). The comparisons between performances on the various test mat 


(Table 2) yield 


5 or 
ed the same results whether the presentations were at *threshold 
at 100 msec, 


with the one exception mentioned above. 


ExPERIMENT II 
In the previous ex 


significantly lower th 
to the greater stimul 


periment sp 
an for either 
US uncerta; 


: s OsItio; SX " " “tion of & 
single juxtaposition. ns and (ii) in relation to the serial positio 


Test materials 


A, _ 
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(variable) point would letter and digit be adjacent; the transition could come after the first, 
third, fourth or fifth symbol. There were four mixed strings for cach position of transition between 
classes; in two of them digits preceded letters and in two letters preceded digits. 


Subjects 


Sixteen subjects woro tested with set A and twelvo subjects with sot B. 


Results 


Effect of number of transitions between classes. Scores at the two exposure durations 
were summed for each subject. Table 3 shows the mean percentage score for each 
condition. With increasing number of switches between classes the span of appre- 
hension progressively decreased. An analysis of variance showed that the decrease in 
total span with the increase in number of switches is significant (F = 9-77; D.F. 4, 15; 
P « 0-01). Mean percentage scores differing by more than 3-3% differ significantly 
at P < 0-05, 

Effect of position of transition between classes. The span for strings of each position 
of transition between classes is given in Table 3 (scores at the two exposure durations 
were summed). Analysis of variance showed that the position of the transition affects 
the span of apprehension significantly (F = 4-95; D.F. 4, 11; (P < 0-05). Mean 
percentage scores differing by more than 4-6 % differ significantly at P < 0-05. There 
is a significantly smaller span when the break is in positions 1, 2 and 5 than when it is 
in position 3 in the centre of the string. Position 4 gives an intermediate Score. 

The results show that span drops as the number of letter-digit alternations increase, 
and the transitional probabilities within the sequences consequently decrease. When 
the number of alternations is held constant, at one, the position of alternation has 
a significant effect, yielding a greater span when it is centrally rather than eccentric- 
ally placed. This may be because when items are grouped (into *chunks ’) for storage 
in short-term memory, such groups are more readily formed from items of homo- 
geneous class. 


Table 3. Mean percentage score related to number and position of change 
in class (Expt. II ) 


No. of No. of Position Mann 
juxtapositions cards Mean score of breaks m" 
1 " 50-4 1 62-8 

2 8 47-6 2 62-8 

3 12 44-9 3 69-4 

4 4 43-9 4 66-7 

5 4 41-9 5 62-7 


Experiment III 


The purpose of the third experiment was to measure span of apprehension in 
relation to ensemble size for simple but unfamiliar material. 


Test materials 

Simple straight and curved lines in various orientations were used as test material in this 
experiment. Three sets of sixteen cards were prepared, each bearing five items. The sets included 
items drawn from two, four and eight alternatives respectively. The two-choice set was in turn 
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divided into two subsets of eight cards. Each subse 


t comprised items drawn from different. pairs 
of alternatives. Tho ensembles were as follows: 


'Two choice: (Ia) ^) 
(5) 2” { 
Four choice: (it) = Bx x 
Eight choice: (II) — 7 nul) 
Subjects 
Twen 


< subjects took part in the 


2 E at 
experiment. All were shown the stimulus cards t 
Eight of them w 


100 mse ere also shown the material at ‘threshold’. 


Results 
a significant decline in span 
from two to four and then to eight, both 1 
(cf. Table 4). When subsets Ia and Ih 
significantly the greater, 


a me nemen. 
There was as the number of alternatives was increase 


x ; 'orreetions 
before and after making guessing correcti 

x: a T was 
were compared, the span on the latter wé 


Table 4. Comparison of scores for line Sequences in relation to size of set of 


alternatives (Expt. III) 


Set Mean scores t values 

No. of rein rer eo suc: 
alternatives "Threshold? 100 msec Comparison ‘Threshold? — 100 ms 

Ia 2 71-8 87-6 80-4 51-2 Ta and Ih 

Ib2 85-0 90-0 92-9 95.2 Ia and II 

I2 78-4 85-6 86.6 91-1 I and IT 
I4 60-0 70-2 71-2 78-6 II and III 
III 8 58.0 62-6 62.7 66-4 
Scores corrected for guessing are given in bold type. 
POOL **p.- Q0] *P< 0:05 
Table 5, 


Scores on line Sequences related to size of set of alternatives and 
number of different items per sequence (Expt. III) 


Different, 
items per 
card Set II Set III 

2 83-7 
P 31-1 * 
3 78-8 } 51:1 
4 74-8 69-6 
5 


56-7 

insufficient. for statistical analysis. 
to 
8 determined th i ctually 

; peg" © number of different figures a 

appear in any individual stimulu ; vards O 
als 8 array. While two fi s rred on all ca 

set I, those of set II could eh 9 figures occurre 


: dif- 
ds bearing two, three and four d 
ards in which figures in all five se 


ely, 0 
pectancy, and conversely, ae 
n" -pectanc} 

parable conditions of expecta 


An analysis of the resul 


„a ts led to the followin 
significantly lower perform 


g findings. In set II there was ® 
ance on the subset wi 


th three different figures per card, 


Transitional probabil ity in the span of apprehension 13 


compared with the subset with two (t = 2-64, D.F. 25, P < 0-05), though there was 
no significant difference between subsets with three and with four (t = 1-49, D.F 25, 
P > 0-05). In set IH ‚ there was a significantly lower performance on the subset with 
five figures per card, as compared to that with four (t = 5:15, D.F. 25, P « 0-001). 

When scores for cards bearing four different figures derived from set II were com- 
pared with scores for such cards in set III, no significant difference was found 
(¢ = 1-23, p.p. 25, p s 0-05). f 

Discussion 

When simple but unfamiliar material was used to measure span of apprehension, 
performance appeared to be related to the size of the set of alternatives when this 
was varied between two and eight items. An analysis was then performed to establish 
whether this was due to the effect of differences in expectancy, or to other factors. 
Ensembles of different size necessarily give rise to sequences with overall differences 
in internal structure, These are based on the greater probability that an individual 
figure will recur within the same sequence when the number of alternatives is small, 
Such recurrence might simplify the response task by reducing the number of different 
responses that require activation. Further, there will be more sequences showing 
symmetry, and more in which a given figure is repeated in adjacent serial positions, 
which might make for case in selection of the response. The analysis showed that 
differences in internal structure account for the difference in performance on sets II 
and III. The number of different figures within a sequence had an influence uncon- 
nected with the stimulus uncertainty. Set I was in two parts: in one instance (set Ia) 
both figures were curved, though differently orientated; in the other (set Ib) one 
figure was straight and one was curved, and again they differed in orientation. Scores 
were significantly higher for the second set, suggesting that the extra dimension of 
difference between the two figures, straight as against curved, was of help, 

It appears, therefore, that where figures in an array differ in a more readily defin- 
able manner, span of apprehension is enhanced. This effect seems to depend on 
greater ease in recoding for short-term memory storage. Further, Span is enhanced 
when, within a sequence of given length, the same figure appears more than once. 
Again, this may be due to greater ease in recoding such sequences, 


Discusston 


The superiority of digit over letter span of apprehension (Cattell, 1886) was con- 
firmed and shown to retain significance after application of a guessing correction, 
Reporting a comparable finding for memory span, Jacobs (1887) remarked on the 
relatively greater frequency, in everyday life, of apparently random digit sequences 
than of random letter sequences. He also pointed out that letters are derived from 
a larger ensemble than digits. Thus random letter Sequences convey more information 
for two reasons: because of low transitional probability, and because of the larger size 
of the set of alternatives. The effects of transitional probability and of ensemble size 
were here tested in relation to letters and digits, as well as to non-symbolic stimulus 
material (with special reference to the discrepancy between digit and letter spans), 

In the first experiment, stimulus uncertainty was varied by arbitrarily limiting 
ensemble size (to the five vowels) or extending it (letters and digits mixed), and by 
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either providing or withholding prestimulus information as to the class of material 
to be expected. The latter procedure had no effect on span. The former failed to affect 
span in the case of vowels, but lowered span in the case of the mixed ‘alphanumerical’ 
strings. 'This result can also be explained on the view that transitional probabilities 
within homogeneous lists are greater than those within lists incorporating more than 
one class of material. In the second experiment this possibility was examined by 
varying the arrangement of items within mixed lists when their overall composition 


and therefore the stimulus uncertainty was held constant. In one test the number of 


transitions between classes was varied, and in the other the point within the sequence 
of a single such transition. A significant decrement of span was found as the number 
of digit-letter juxtapositions was increased. This could be related to the decrease in 
transitional probability brought about in this way. With a single transition only span 
was maximal where this divided the list into roughly equal parts. This may be because 
a break in this position makes for efficient ‘chunking’ in immediate memory (Miller, 
1956), each chunk being homogeneous as to class, while an eccentric transition would 
Bive rise to lower transitional probabilities within the chunk that now has to contain 
8 digit-letter transition. 

Decreased memory span for mixed lists of letters and digits was found by Conrad 
(1962) and with dichotic presentation Yntema & Trask (1963) and Broadbent & 
Gregory (1964) found decrease in efficiency of report when the message to each ear 
contained items of more than one class. Basing themse 
Treisman (1960), Broadbent & Gregory (1964) « 
= reflected in a response set which has to be 
bur when classes are switched. This view can readily be applied to the P 
p eM de E st experiment fail to reveal an effect of stimulus © 
"iesu de war k- = je ba Set of alternatives, on span of apprehe terms 
of transitional probabilit First " "es eina RAS ABU BEN ee. : " antly 
in excess of zero order (in Par Mis I ep Sequences yielded a span signifie s no 
significant difference betwee dn ation of Miller et al. 1954). Further, there Laine 
exposure duration: when keii ze span. mad first-order letter span a ero 
chosen with regard to their B rain in both the digit and the letter sequences "H 
equiprobable) the difference ho ural frequency (assuming the digits to E es cy 
between letter and digit span EC. disappeared. This suggests that the discrepan to 
ihn diffsrenos-fn ‘tsk of apprehension originally found was attributable 


ability, i : 
letter and digit Eri. 1y, in terms of previous experience, of randomly selecte 


lves on evidence provided DY 
suggest that transitional probabili 


: : tion 
shifted, with consequent consumP t 
resen 


Information may b 
from which the stimul 


< 
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that of the English language rather than an arbitrary redundancy determined by the 
experimental conditions. 

Failure to demonstrate effects of stimulus uncertainty for highly compatible 
responses to familiar stimuli such as letters or digits cannot be used to discount 
expectancy effects for other materials, particularly where differences in transitional 
probability based on previous experience do not exist. As an instance of a simple but 
unfamiliar ensemble, a set of geometrical lines was used for span of apprehension 
measurements in the third experiment. These items were simple to recognize but less 
easily recorded verbally than are forms with symbolic connotation. Sets containing 
two, four and eight alternatives respectively were constructed. The stimulus cards 
used each bore five items, a number chosen on the basis of pilot studies which sug- 
gested that this would make for optimal performance on the four-choice and eight- 
choice ensembles. A significant inverse relationship was found between span and 
ensemble size. The responses were further examined to determine whether this result 
was indeed due to stimulus uncertainty or to factors related to the actual arrangement 
of items on the cards. It was found that within the eight-choice set there was a 
significant superiority of span on cards bearing four or fewer different items as com- - 
pared to cards on which each of the five items was a different one. When this latter 
group was eliminated, scores on the four-choice and on the eight-choice sets no longer 
differed significantly. This shows that the difference originally found did not derive 
from the disparity in stimulus uncertainty for the two groups, but was related to the 
degree of heterogeneity of the array; that is, to the form rather than the amount of 
the redundancy (Garner, 1962). 

The two-choice scores were derived from the use of two different stimulus pairs— 
one differing only in the orientation of two curved lines, the other differing also in 
that one line was straight, the other curved. Span was significantly greater for the 
set in which the two items differed more widely. This could be due to greater dis- 
criminability of the second pair, or to greater ease in recording the difference between 
the two items of this pair in verbal terms. : 

The span for the sets of four and of eight alternatives was shorter than the letter 
or the digit span, in spite of the simplicity of the stimuli, and the highly compatible 
response (manual imitation). Probably verbal recoding intervenes between stimulus 
and response for at least some of the simultaneously exposed items and this is more 
time-consuming for the non-symbolic line stimuli. Correspondingly, arrangements 
which might be expected to facilitate recoding, such as the recurrence of the same 
item in the series, should and do enhance performance. 

"Throughout this series of experiments, largely comparable results were obtained 
for exposures at 100 msec, and for exposures at just above the visual duration 
threshold. If different factors limit span at moderately and at exceedingly brief 
exposure durations, this does not affect performance in any of the situations here 
explored. On the contrary, closely parallel results were obtained at the two exposure 
durations. As the span, particularly at the briefer exposure duration, falls far short 
of the capacity of immediate memory, it follows that the effects here demonstrated 


&ct at some earlier stage in the recognition process. 
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GUIDING DEUTSCH'S MODEL IN REVERSE 


By D. PRITCHATT asp D. H. HOLDING 
University of Leeds 


In order to test a prediction from Deutsch’s ‘structural’ theory of behaviour twenty-four mice 
were divided into threo groups which were given twenty trials of (a) forward trolley guidance, 
(b) backward trolley guidance and (c) no trolley guidance, before testing for learning in a four- 
unit Y-maze. The results showed significant differences between these groups, the forward 
guidance being the most effective. These results are not consistent with possible predictions 
from Deutsch's postulates in their present form. 


Deutsch (1953, 1960) has proposed a descriptive paradigm for maze learning, with 
positive reinforcement, which has been used to explain a variety of experiments 
that have previously been regarded as embarrassing for S-R theories (Deutsch, 1956). 
However, though some general support for this learning system has been found in 
other related fields of investigation (e.g. Deutsch, 1964), critical tests in specific 
maze situations have been rare. . 

Essentially, the system consists of a series of links down which excitation (motiva- 
tion) spreads. Each link is associated with a sensory analyser and it is the stimulation 
of adjacent analysers in temporal contiguity that provides the basis of learning. 'This 
consists of the facilitation of excitatory flow between links, rather like the lowering 
of the resistance of a wire to the passage of electricity. Deutsch describes the pro- 
cess as follows: *when an animal is put in a maze and it sees cue a, which is then 
followed by cue b, then the link whose analyser is set off by cue a will be attached to 
the link whose analyser is set off by cue b. If cue b is then followed by the stimuli of 
food, then a similar connexion will take place. As this food will be connected to a 
primary link, excited by a food deficit, the next time a food deficit occurs the primary 
link will be excited. This primary link will pass its excitation on to. the food link, 
which will pass it to the cue b link, which will pass it on to the cue a link. Thus the 
whole row which has been formed will be excited’ (p. 43). i 

It is not at all clear whether or not the facilitation of excitatory flow-between the 
links is meant to be unidirectional. If it is not, then a curious prediction follows: that 
the setting up of analysers in reverse sequence, i.e. backward presentation of cues, 
should be just as effective as the forward sequence during maze learning. Exposure 
to the sequence abcde should permit excitation from a to sensitize analysers b through 
e. or excitation from e to sensitize d through a. 1f, on the other hand, the facilitation 
^» unidirectional then no learning should take place with backward presentation. 
The links would be considered to be joined by ‘rectifiers’ and transmission from e to a 
would not imply transmission from a to e. The present experiment was therefore 
undertaken in order to compare forward with backward route learning. 

One precaution that must be taken is to ensure that the analysers are identical 
in the two sequences, otherwise the experiment is invalidated. It is not therefore 
sufficient to run the animals from goal-box to starting-box since the choice points 
would stimulate different analysers, depending upon which way the cues were 
approached. The present experiment attempted to solve this problem by pulling the 
Gen. Psych. 57, 1, 2 
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animal backwards in a trolley from the goal-box with the animal e je d 
towards the goal-box—the same orientation as that of an mm CN EE 
forwards to the goal-box ; furthermore, the problem of equating feed " ^ € EE 
from proprioceptive analysers was solved (this would otherwise are = se mcg 
for the backward group if a free-running backward procedure had been ado] 


i re show at trolley guidance 
The procedure seemed feasible since earlier workers have shown that trolley g 


x 55 J v Wike, 
in the maze situation can be effective (Gleitman, 1955; McNamara, Long & K 
1956). 


Fig. 1. The four. 


-unit Y-maze. During guidance the t; 
inside the alley from tho 


rolley cage shown at front right is suspended 
overhead rails. 


METHOD 


(Mus musculus) &P. 


ed from two litters Ting 
S-bred for ten generations. All animals had received har 
pat were experimentally naïve 


5 xcep 
R - Animals of the same sex and litter were housed together © 
or the period of food deprivation and testing. 


Apparatus 


west 
“maze, each arm of the Y (set at 98° at the rn tho 
eep. The startin, z 


s c ded in a 3i : 
in (see Figs.1 and 2). The fl: dic 
able plastic, 


Procedure 


day approximately ee 
the order of testing being rotated 80 
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most of the bar biting was carried out in the first 5 min period. They were then given twenty 
pulls through the maze, from start to goal-box, by means of a string attached to a pulley wheel 
turned by hand at a steady rate, 1 min being allowed from start to goal-box. A pulley wheel 
was present at each end of the maze throughout the experiment. If an animal turned round in 
the trolley (which was rare due to the small size of the trolley) pulling stopped and was resumed 
when the animal turned again. The animal spent 30 sec in the goal-box facing the food reward 
before being removed and confined in a cardboard box for 2 min between pulls. 

The backward animals were treated in exactly the same way except for the fact that they were 
pulled backwards from gonl-box to starting-box with the nose pointing towards the goal-box. 


Fig. 2. Trolley cage used in guidance. The dimensions restrict movement to the greatest oxtent 
compatible with minimizing emotional reactions to confinement. 


The same procedure was adopted for animals in this group which reversed their position in the 
trolley; these animals were not observed to reverse their heads or bodies more frequently than 
the forward group. 

After trolley pulls and a 2 min rest, both groups were tested by means of free runs in the mazo. 
If an animal entered a blind, it was taken out and replaced at the starting-box ; if it entered the 
goal-box, it was allowed to eat for 30 sec before being replaced in the cardboard box for 2 min 
between trials. Testing continued to a criterion of three errorless runs. Between both the free 
trials and the trolley pulls, the maze was wiped out with a dilute (approximately 0-194) solution 
of disinfectant to remove odours. . 

Control animals were placed in tho cardboard box for 5 min before being tested with free runs 
in the same manner as the forward and backward groups. Times of running and number of 


errors were recorded for each of the groups. 


RESULTS 


The first test run for the control group can be very long and is atypical since the 
animal has no means of knowing that it will find food in the goal-box; both time and 
error readings for the first trial were therefore discarded for all groups. 
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Cumulative average times 


Times 


Fig. 3 shows how running times changed with trials in the three groups. The mean 
times to reach criterion were: 

Control—756 sec; Backward—309 sec; Forward—227 sec. 

Bartlett’s test on the variances of the three groups showed considerable departure 
from homogeneity (P < 0-001). The Kruskal-Wallis one-way analysis of variance 
was therefore used and this test showed an overall difference between times of the 
three groups (H — 61-9; D.F. 2; P < 0:01). Tests of differences between the two 
gaps using the Mann-Whitney test showed (4) a significant. difference. between 
Control and Backward (U = 14; P* 0-032); (b) no significant difference between 
Backward and Forward (U = 22; P = 0-164). 
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Fig. 3. Cumulative m 


E ean times per trial for roups C, B and F. 
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rrors per trial fi E F 
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Fig. 4 shows how errors cha, i ° 
nged w ials i i 
made in reaching criterion vs with trials in the three groups. The mean ¢ 

Control—17 errors; Forward—5 errors 
Bartlett’s tes i seencienbetet 

A — : Variances of the three groups showed homogeneity of variano? 

- eerta mies i miM carried out, with the results shown in Table : 

Uis gens b i n con itions were tested by means of a range test (Duncan, 1955) 

and all differences were Significant : Control and Forward (P < 0-01); Control anc 


Backwarg. 10 errors; 
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Backward (P < 0-05); Backward and Forward (P = 0-05). Both time and error 
measures seem to be quite stable since pilot studies have indicated almost 100% 
retention when tests are made next day. 


Trials 


Owing to the use of the replacement technique both errors and errorless runs are 
confounded within trials. This gross measure is therefore insensitive (Control 10, 
Backward 9, Forward 7). 


Table 1. Analysis of variance of ‘errors’ 


Source S.S. D.F. M.S. F i 
Sequence (RLLR and LRRL) 30-000 1 30-000 1-27 
Sex 0-042 1 «1:00 N.S, 
Conditions (Forward, Backward, Control) 5927150 2 12d 6 < 9:001 
Litters (L1 and L2) 70-042 l 0-0 2-97 N.S. 
Residual* 424-791 18 23-599 
Total 1117-625 23 


j " i » third-order interactions which fai ach 
* Formed by tho successive pooling of second- and third-o; a ch failed to re 
significanco, 


Discussion 


Though both measures of learning show the same order for the three conditions, 
the error measure separates the three groups most clearly. This is consistent with the 
finding of Alonzo (1926), who compared these measures and concluded that guidance 
‘exerted a slightly greater effect upon errors than upon times in the majority of 
cases’, 

The results show clearly that trolley guidance is effective in the learning of a 
multiple Y-maze. That some form of guidance can be effective with animals in a 
maze situation has been shown by Koch (1923), Alonzo (1926), Haslerud (1958), 
Gleitman (1955) and McNamara et al. (1956). These results certainly do not support 
the generalization made by Maier & Klee (1945) that ‘ guidance is an effective tech- 
nique for breaking an old response but not highly effective for teaching a new one’. 

In the maze situation there are two things to be learned: (a) the expectancy of 
finding food in the goal-box, and (b) the route to goal. With the single T-maze as 
used by McNamara et al. (1956) one is presumably dealing HORE with expectancy 

tressed by Thorndike (1946). The present experiment is the first to demonstrate 

dn effectiveness of visual guidance, without proprioceptive information, in route 
h 

€ Mrd dbisatian that the inferiority of the control group was partially due 

(o ree p adagio to the maze situation may be discounted for several 
AD therr lank E 1 adaptation is an imprecise term, but may be taken to imply 
| tional impediments to performance: in fact, more overt nervous- 
a n in ibe guided animals after their restriction in the trolley cage. 
te a that general adaptation would have appreciable sienta ina 
maže as ‘complex as the present one. In any case, reference to Fig. i shows that the 
gap between control and guided, animals widens rather than narrows as experience 
increases, ' fe at 
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It is clear, therefore, that backward and forward guidance make a a ecd 
bution to performance in maze learning; but the results are not sm in p ^» en 
of the predictions that can be made from Deutsch's theory. As it stands, l iis ww 
does not postulate unidirectional facilitation between links and therefore Line » 
no difference between ‘Forward’ and ‘Backward’ groups; if unidirectional sai E 
were assumed, it would predict no difference between ‘Control’ and * Backwar 

Oups. 

oo that the theory is in need of some modification since, though — 
ingly rigorous, it is curiously inexact in certain respects. Deutsch's own stateme 

regarding the connexion between links is as follows: 
analyser is stimulated, another link, whose an 
will be attached to the first link, so that this 
(Deutsch, 1960, p. 43). This does not allow 
of the second link to transmit ex 


‘when there is a link whose 
alyser has just ceased to be stimulated, 
first link will transmit excitation to TE 

any inference to be made about the ability 
citation to the first, which might otherwise — 
to be implied by the electrical analogy which is introduced later: ‘after two links oat 
been connected together, this connexion will have a certain threshold of en : 
to the flow of excitation, This threshold, or resistance, will be reduced each time - 
analysers attached to these two links fire in succession in proportion to the amoun 


Hg rs’ 
of excitation in the links at the time and to the amount of firing from the analyse 
(p. 44), 


However inexplicit the s 
it is applied by Deutsch to 


g- 17 (Deutsch, 1960, p. 114) 
ance is not accepted b 
s intended. 


at 
and its description shows s 
y Deutsch; it appears therefore 


ur 
t has demonstrated that bidirectional facilitation does nds 
À ssarily equal in both directions.* The following amen 
postulate is therefore p 


3 * ed, 
: TOposed: when there is a link whose analyser is stimulat 
another link, whose analyser has 

link so that resist 


. : 

Just ceased, to be stimulated, will be attached to t m " 
[ Sistance to the Passage of excitation is reduced between the first tinh @ 
previously active link and reduced to a 


lesser extent in the opposite direction. 


tor- 
i ra i he authors that a hypothesis of this kind has been en. 
that facilitation of tho flow of T qe 
during learning. However, there Seems to be 
supersede his more recent b, 
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SUTHERLAND’S TWO-STAGE THEORY OF DISCRIMINATION 
LEARNING AND ITS EXPERIMENTAL SUPPORT 


Br W. A. MATTHEWS 
Department of Psychology, University of Hull* 


Sutherland's two Stage theory of diserimination learning is briefly described. Three experiments 
on ovortraining and its effects on reversal and non-roversal shifts which wero carried out by 
Mackintosh (1962, 19634, b) and which are held to support this theoretical approach are dis- 
eussod. The interpretation of these results is criticised in terms of possible differences between 
the nominal stimulus and tho functional stimulus. Mackintosh assumes the identity of these 
two categories in his interpretations which are claimed to support Sutherland s formulations and 
to provide diflieulties for other theoretical approaches. Control studies ofa training and transfer 
typo which might have indicated the effectivo stimulus were a cared Sut Erd HO 18 is argued, 
tho experiments fail to provide unambiguous support forSuther anc Rapp oach to discriminat ion 
learning problems. Tho identity of tho mechanisms mediating transfor along & continuum and 
tho effects of overtraining on reversal and non-reversal shifts is questioned. The lack of compoll- 
ing evidence to support the notion of sensory dimensional analy caging Benekad. Reinterprota- 
tion is made in terms of generalizations from a range of bela u na differences 
botween the implications of this approach and that of Sutherland are indicated. 


Sutherland (1959) proposed a two-stage theory of discrimination learning for which 
experimental support has been claimed in papers by Mackintosh (1962, 1963a, b). 
The notion is put forward that input from the receptors is submitted to processing 
by analysers along certain unspecified dimensions. Analyses along only one or a few 
dimensions occur simultaneously. The analysers produce outputs to which the 
responses of the animal become attached. The Switching in of the analysers is deter- 
mined by the consequences of the response, both positive and negative consequences 
having an effect. Presumably positive effects increase the probability that the analyser 
is switched in and negative effects reduce the probability. Only positive consequences 
are thought to affect the attachment of the response to the analyser output (Suther- 
land, 1964). " à T 

These views have been applied to two areas of experimental investigation: to the 
effect of overtraining on reversal and non-reversal shifts and to transfer along a con- 

inuum. The overtraining of animals in a two-choice simultaneous discrimination 
wane? has been shown to enable them to reach criterion on a reversal of that task 
eon trials than animals reversed after criterion attainment (e.g. Reid, 1953; 
i me Mackintosh, 1962, 1963a, b). An analysis of the detailed response 
cc ipm M kintosh (1962) shows that up to the limit of 300 overtraining trials, 
ee by! Yi to the former S+ for more trials than the criterion group, but then 
einer Leg. Fm the new S+ more rapidly. A complex environment is thought to 
ur ME ies behaviour to be shown, but there is no clear evidence as to the 
Bs tage er mental conditions. Several experimenters have been unable to 
Be je ciet in a position discrimination task in a T-maze (e.g. Hill, Spear & 
Pim gm E DD orte & Jagoda, 1962; Clayton, 1963). In the last investigation 
eio made to manipulate irrelevant intra- and extra-maze cues, but in two 


experiments no effect was shown. l 
* Now at Department of Psychology, University of Southampton. 
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The ‘transfer along a continuum? phenomenon was first shown clearly with rats in 
a jumping-type situation by Lawrence (1952), who used 
task was to learn a discrimination between two simil 
parable groups of animals: one trained for 80 trials 
one trained for 30 trials on an e 
difficult discrimination; 
problems (10 trials each) 
The latter two groups at 
showed fewer errors at ea 


a series of grey cards. The 
ar greys. There were three com- 
on the difficult discrimination: 
asier pair of greys and then given 50 prin € 
and one trained for the first 30 trials on thia .. 
before being given 50 trials on the difficult a 
tained criterion 20 trials earlier than the first group d in 
ch stage of the experiment. This has also been inen eral 
‚where pretraining on rectangles APDIORUA $ = 
o later efficient performance on a en 
1 tropical fish do not easily solve (Hemmings & pene ee na & 
Matthews, 1964). It has also been reported in octopuses (Sutherland, Mackintos 
Mackintosh, 1963), 

To explain the overtraining 
animals have continued to sw 
training period so that when r 


and reversal effect, it is assumed that ovartenineð 
itch in the appropriate analyser during ee 
eversal occurs the animal continues to switch in 1 is 
riod than the criterion group, even though nrbe 
onses. When the response attachment to the peer 
opriate analyser is extinguished, the animal will wn do 
put from the same analyser and this stage only "mulus 
s implies a, long series of responses to the incorrect ae ta 
£ period. For the non-overtrained group, the app! vá an 
Switched out as a result of the non-reinforced tris trie . 
S emit outputs to which response attachment will be 


2 x „inue 
sistently followed by reward, the animal will conti! 

sing the appropri 
he new criterion 


Mackintosh ( 


19634) report 
the place of th 


i " cues; 
qs ed an experiment in which the effect of irrelevan i 
er introduction d 
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and white squares as the pite 
ite squares or black and W 
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from the platform to the base of the shape. There were no significant differences 
between the three main groups in trials to criterion on the initial discrimination, but 
the group trained on the rectangle took slightly longer. T'he results indicated that over- 
training had the expected effect on the reversal scores in each case, with small dif- 
ferences between these groups in trials to criterion on the new task. The group 
trained and reversed on black and white squares showed the least difference between 
the criterion trained and overtrained groups, and this could be ascribed to the fewer 
irrelevant cues in this discrimination. The two remaining groups which had rectangles 
varying in orientation in the discriminandum showed larger differences between 
the criterion and overtrained sections of each group. 

The differences between the groups trained and reversed on the same stimuli are 
compatible with both Sutherland's model and Harlow's error factor theory, but the 
results of the group trained on squares and reversed on rectangles is thought to be 
not compatible with error factor theory but to fit the predictions of Sutherland's 
model. This group showed no significant differences in the reversal scores from that of 
the rectangle trained and reversed group. As incorrect response tendencies to the 
rectangles could not have been adapted out by this group in training, more inap- 
propriate responses on reversal are predicted by error factor theory and this should 
slow down reversal criterion attainment. No differences are predicted by the analyser 
model. Although Mackintosh claimed that the results support only Sutherland's 
model, they are not necessarily incompatible with error factor theory for the inter- 
pretation made by Mackintosh makes one critical but undemonstrated assumption: 
that the nominal stimuli were the functional ones, and that the logical breakdown of 
the stimulus into brightness, shape and orientation was what the rats saw and used. 
This is not necessarily the case (e.g. Dodwell, 1961; Sutherland, 1961). It has been 
Shown that rats learn something about constant irrelevant cues (Jeeves & North, 
1956; Bitterman & Coate, 1950) and we have found this clearly in this department 
using pigeons (Williams, unpublished). In the experiment above, the animals may 
have learned something about a black or white flat-based right-angled shape, possibly 
limited to the base of the figure. The initial slightly slower learning of the rectangle- 
trained group may be due to the varied locus on the door of the stimulus which 
changed in orientation. On reversal, this varied locus may still be affecting the two 
non-overtrained subgroups reversed on the rectangle but is not affecting the animals 
reversed on the square, so accounting for the fewer trials to criterion on the reversal 
of the non-overtrained square group. For the overtrained group, the continued 
reinforcement may lead to an increased discrimination of what is, for the animal, the 
relevant cue. Thus, locus of the shape and some other aspects of the stimulus come 
to be disregarded as each animal in each group develops its own effective stimulus. 
On reversal, no difference is seen between the two overtrained groups which were 
reversed on rectangles because the ostensible irrelevant cue is not in fact seen as one. 
The predictions of a hypothetical experiment might serve to distinguish this notion 
of an increased discrimination of the relevant cue from the selection of appropriate 
analysers (Sutherland, 1959). : e ; ET ; -— 

Assume a simple discrimination training situation in which the stimuli are one 
black and one white square, with animals overtrained on the task. After overtraining, 
the animals are given transfer tests to black and white rectangles, triangles and 
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circles of equal area (if rats or fish are not being used). An analyser approach would 
predict equally efficient transfer to all of those shapes, be 
shape would have ceased in the training trials as it would fail to give differential out- 
puts, and analysis in terms of brightness only would have occurred. On the approach 
proposed here, initial analysis might have been in terms of brightness and contour. 
Thus on transfer, different. degrees of responding would be predicted and these would 
be correlated with the extent to which the transfer shapes differed from the training 
shapes (as used by each animal). The increased discrimination of the relevant cue 
could oceur by a normal S-R continuity process or by processes visualized in error 
factor theory, where the actual location of the animal's cue is adapted out as an error 
factor. This should occur in every response situation where, in addition to other dis- 
crimination processes, the orienting behaviour of the animal leads to variability in 
the precise location of the stimulus. The experiment by Mackintosh (19634) did not 
include controls adequate to validate the essential point of Mackintosh's interpreta- 


H H . E i s 
tion that brightness, Shape and orientation were treated as separate stimulu 
elements, 


Mackintosh (1962) 
report that animals w 
better than a criterio. 


cause analysis in terms of 


made a further attack on other theoretical approaches in à 
hich are overtrained on a simultaneous discrimination perform 
n group on a reversal shift but worse than a criterion group ja 
acilitation or interference increases as the degree of over- 
is because the correct analyser has been 
correct one for the non-reversal shift; the 
the number of overtraining trials increase 
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out on the results. On the argument proposed here, the appropriate transfer begun 
would be the main effect of degree of overtraining which was significant. (F = 16-89, 
P < 0-001). It is also interesting that a significant effect was found for the horizontal 
orientation in the non-reversal shift problem. This could be due to direct transfer 
from a straight-line-based figure as a probable subjective stimulus in training and/or 
to the well-known preference of rats for horizontal over vertical striations. 

In the reversal shift, it is proposed that ifthe stimulus were a black or white shape, 
the facilitation correlated with the degree of overtraining may be due to three factors. 
The first is that responses to non-rewarded shapes have negative effects on the animal 
leading to avoidance behaviour (e.g. Amsel, 1962 and that these effects dissipate 
during overtraining. The second is that as the effective stimulus becomes more 
limited as overtraining proceeds, the generalization of extinction during the first 
reversal trials should be reduced as overtraining increases. Thus there is a reduced 
likelihood of all the aspects of the new subjective en being affected by the 
extinction processes early in the reversal trials; and thirdly, it is likely that this 
stimulus will contain components of the previously positive Sileiilun to which an 
approach response has not been completely gas, Subsequent attainment of 
criterion should therefore be speeded. Again, it w ould be argued that in this experi- 
ment, the required controls to look at the functional stimulus e not run. : 

A further paper by Mackintosh (19635) reports two additional experiments which 
must be considered. The first concerns the ee M Mus bs Release 
discrimination (learned to criterion or to 150 trials beyond it), and repeats an earlier 
finding that the speed of attainment of the new task criterion is located in the learning 
phase for the overtrained group. This group took a. greater number of trials to reach 
extinction criterion than did the criterion trained group. A subsidiary finding and its 
interpretation is of interest here. Latency is used as a measure of extinction, and 
although starting from similar points after training, the response latency of the 
overtrained group to the former S + rose more rapidl y than that of the criterion group 
over the first 40 trials, but levelled off at a lower point than that of the criterion group. 
On the 10 extinction criterion trials, however (5 responses to S+ and 5 responses to 
S — ), the responses of the criterion group to both S+ and S— occurred at a similar 
speed. The responses of the overtrained group were faster to the S+ than to the S—. 
This, it is claimed, is because the appropriate analyser is sehed in vie on the 
extinction criterion trials, and the overtrained animal is still discriminating etween 

imuli, but the criterion group are not now discriminating. This assumption 
arch adii ranted. If the criterion group are sampling other stimulus sources, it is 
ee I the selection of these should be slower than that of a partially 
eode iil e attachment to a partially extinguished analyser. It is also 
meines We cem h to explain the more rapid increase in latencies for the over- 
sn dum nat first forty extinction trials in similar terms, as presumably the 
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Sun guine wait i » difficulties for continuity theory. It is a repeat of a three- 
isa ii us rds & Lawrence (1955) with the addition of an overtrained 
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3. Discrimination improves as a function of the presentation of positive and negative instances 
with correlated reward and non-reward. After this process has begun, it is hypothesized that 
diserimination may continue to improve with less and less frequent presentation of the S-. 
Empirical evidence does not exist to support this last notion, but could be obtained. 

4. The more frequently has a response to a stimulus been reinforced during discrimination 
training, the moro persistent will that response be in the absence of reinforcement. This applies 
up to certain limits of overtraining only (D'Amato, Schiff & Jagoda 1962). 

5. Transfer of responses only occurs to stimuli having similar components. 


The following effects should occur in overtrained animals compared with animals 
trained to criterion, First, the negative after-effects of non-reward should be reduced, 
and this should be correlated with a reduced tendency to avoid the previously S—. 
Secondly, there should be greater persistence in the responses made to the S+ in 
training if reward is withdrawn (within certain limits of overtraining). Thirdly, the 
aspects of the stimulus to which the animal responds should be reduced as training 
proceeds, leading to reduced generalization of extinction. Thus a greater probability 
of responding to the new S+ should occur in the overtrained group. This fits well 
with the results reported by Mackintosh (1962, 1963a, b). 

Tt is possible to cope with these experimental results in terms of a continuity theory 
with several components. Certain distinctions may be made between this approach 
and that of Sutherland. 

1. The extent of facilitation or its reverse is limited by the objective stimulus 
similarities in the response situation (see the earlier discussion of Mackintosh, 1962). 
Thus, overtraining on a circle/ellipse discrimination should not affect later discrimina- 
tion of a square/triangle discrimination. In Sutherland’s terms there seem to be two 
types of non-reversal shift, intra- and extra-dimensional. Thus in the example 
above, overtraining on a circular shape should facilitate performance on a shape 
without circular components, as compared to a criterion-group’s performance. This 


were switched to amorphous masses of colour as the stimuli to be discriminated, 
Sutherland would predict that the overtrained groups should be hindered in criterion 
attainment on the new task. 

2, Experience given to criterion-trained groups (a) of presenting the initial S— but 
not allowing a response to it, in an interval between criterion attainment and reversal, 
or (b) of lengthening the period between criterion attainment and reversal may 
reduce the size of any difference in trials to criterion on reversal between the criterion 
and overtrained groups. These experiences should not alter the overtraining effect 
according to the analyser model. u 

3. This approach would predict that the overtraining effect on reversal would be 
reduced for groups of animals which have increasingly noxious stimulation correlated 
with the S— in initial training. 

4. There should be no necessary relationship between showing the overtraining 
effect and showing what has been labelled “transfer along a continuum’ in any one 
Species, 

These two phenomena have been analysed by Sutherland in terms of the analyser 
model. Transfer along a continuum (that is, the facilitation on a difficult discrimina- 
tion by prior training on an easier discrimination) is ascribed to the pretrained 
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Mackintosh’s inter pretations of these experiments have hinged on this undemonstrated 
assumption and so have failed to produce any strong evidence in favour of or against 
any particular theoretical approach to discrimination learning. 


I wish to acknowledge valuable discussions with C. I. Howarth and D. I. Williams. 
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POSITIVE AND NEGATIVE RECENCY IN 
TWO-CHOICE GUESSING 


By H. C. 4. DALE 
Medical Research, Council, Applied Psychology Research Unit, Cambridge 


According to the nat ure of tho run of stimuli and outcomes, either positive or negative recency 
may be exhibited in the initial responses to a two-choice guessing task. When red and black 
two-digit numbers Printed in two columns were used as stimuli, subjeets responded to a run on 
one colour with positive recency, but to a run on one column with negative recency, Responses 
wero found to be related to prior expectations in a way which occurs with a rational Bayesian 
decision process, With a very long run on one position (either column) the marked negative 
recency which occurred initially eventually gave way to positive recency. Three experiments 


are reported. L 


In an earlier study by the present writer (Dale, 1965) factors which affect the 
initial reaction to runs in two-choice guessing tasks were explored. The experiments 
were prompted by an observation made by Green (1958). Green employed a novel 
guessing task in which subjects were given a ‘clue’ adjective and had to guess a 
‘target’ adjective related to the clue. If a run developed in which the targets were all 
synonymous with the clues or were all antonyms of the clues, subjects showed 
positive recency. This is very different from the more usual negative recency effect 
found in two-choice guessing, when, for example, a run of ‘heads’ in coin guessing 
induces a strong tendency to predict ‘tails’. 

Green’s adjective guessing task differed in a number of respects from tasks known 
to yield negative recency. In addition to the use of clues: (a) subjects had to generate 
the answers, (b) the stimuli varied from trial to trial, and (c) the subjects were not 
specifically instructed that a binary choice was to be made. Separate manipulation 
of these factors in the earlier study indicated, however, that the principle influence 
upon recency was the use of the clue-target relation in place of the simple choice 
between alternative stimuli (cf. Dale, 1965). The present investigation began by 
testing the generality of this distinction with new stimulus material. 

(The subjects used in all three parts of this study were young newly enlisted men. 
Each subject participated in only one condition.) 


ExPERMENT I 


Numerical material was substituted for the adjective guessing task used previously. 
The clues were 3-digit numbers between 100 and 199, while the targets were pairs 
of 2-digit numbers derived from the clues by dropping the first digit. One number of 
each pair was similar to the clue in that the remaining two digits were in the same 
order. This corresponded to the synonym. The other was opposite, having the order 
of the digits reversed, which corresponded to the antonym. 


Method 
Stimulus material imi 
Tho material is shown in Table 1. All targets in the left-hand column wero similar to the clues 


While all those in the right-hand column were opposite. 
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Procedure 


i iti t in B. The 
lues were used in condition A but no Xu 
iti 'ere employed. Clues were usec 1 IC nudo 
Two conditions, A and B. ee M * printed instructions which were given to thes E 
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oe e g ay re which it will be. 
i es > m not be sure whie 
the next pair Always make a guess even though you l 


Table 1. Clues and targets in Expt. I 


Targets 


Targets 
Item Clues ,———^ 


Item Clues —— 


1 134 34 43 11 115 s d 
2 173 3 37 12 162 = 
3 116 16 61 13 128 = 
4 147 47 74 14 194 49 
5 148 48 84 15 176 oF 
6 145 45 54 16 135 58 
7 132 32 23 17 121 12 
8 194 94 49 Is 117 7 
9 163 63 36 19 165 56 
10 


141 41 14 


iocis 
A " rial the subje 
In condition B the same target numbers served as alternatives and on each trial 


; were 
H 4 »orreet. No clues V 
had to guess which number had been nominated by the experimenter as correct 
given. The first part of the 


‘Thig is a sort 9 
instructions was changed accordingly to read: I his i rm first 
guessing game. I have a list of numbers which I am going to read out ono at 5 Pepe gecon 
will be taken from the top row of numbers on this page, i.e. it will be either 34 or 43. Y row i$ on 
Will be one of the second TOW, and so on. Your task is to guess which number from eac d 
my list. Mark each number you 


ime. 
guess by putting a ring round it. Only mark one at nde the 
In condition A the relevant feature of the target numbers was their ved «eot ninctee™ 
clues. The Sequence of correct answers was 1110001110000000000 for the 
trials, where ‘1° refers to a tar 


: ition ^" 
get of one kind, and ‘0° to one of the other kind. In a 
the relevant feature was the position, i.e. whether tho number was choson from tho le i 
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predicted the run would continue. Negative recency in this latter condition had 
developed rapidly and was evident by trial 3. The difference between conditions in 
the numbers correct on trial 4 is statistically highly significant (y? = 34-9, D.F. = 1, 
P < 0-001). Both proportions differ significantly from the chance level of 50 pA 
(P < 0-01 in each case). A similar but less-marked difference appeared on trial 8 
when the second reversal in the stimulus series occurred (P = 42, p.7.=1;P « 0-05). 

The phenomena obtained with adjectives in the earlier study were thus substanti- 
ated by the present experiment in which different materials were used. This indicates 
that there is some general validity to the conclusion that the use of clues facilitates 
positive recency, while guessing the source is associated with negative recency. 

A slight modification of the instructions had incidentally eliminated a possible 
artifact. In the previous study, when clues were used, the subjects had been told that 
the target was ‘related to the clue in some way’; this they might have slightly mis- 
construed as ‘related to the clue in one way’ and they might have been predisposed 
to seek a simple rule as a consequence. By contrast, when clues were absent, the 
instructions had stated that the experimenter’s list was made up of items from the 
two lists of alternatives. This implies that items from both lists would be included, so 
that when a run from one list appeared it would be reasonable to assume that an 
item from the alternative list was due. It will be noted that the instructions for the 
present experiment were carefully reworded to avoid these biases. 


ExrERIMENT II 


The many two-choice guessing situations which have been shown to yield negative 
recency are characterized by their barrenness. Thus Jarvik's subjects had to antici- 
pate whether he would call out ‘check ' or ‘plus’ (Jarvik, 1951) and Nicks's subjects 
had to predict whether a red or a green lamp would be lit (Nicks, 1959). In both their 
experiments the only difference between the stimuli was that relevant to the choice. 
It is pertinent to ask whether negative recency also occurs where the stimuli vary in 
more than the one relevant dimension. 

Expt. I and the experiments in the previous study (Dale, 1965) provide a partial 
answer to this question. The target adjectives varied from trial to trial, as did the 
particular 2-digit numbers employed. With the numbers, the subjects could have 
attempted to relate the correct outcomes to the relative size of the numbers instead 
of to the list from which they were drawn, but this secondary feature of the stimuli 
was not very prominently displayed. In the present experiment the material was 
modified so that the subjects were presented with two prominent ways of categor- 
izing the alternatives. The numbers were again used, but this time one selected at 
random from each pair was printed in red ink. Under one condition subjects were 
exposed to regular choice from one position, colour being irrelevant. Under the other 


condition colour was critical and position irrelevant. 


Method 
Stimulus materials and sequences 
Target lists and instructions were basically the same as in condition B of Expt. I. Two sequences 
were prepared which differed in the allocation of colour to position. They are shown in Table 2, 
condition D, where the proportions are given in two weights of type; one weight corresponding 


to one relation between colour and position and the other weight to the other relation. For 
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- TIER tale itulisized are 
counter-balancing there were two versions of cach sequence: in version a the trials italiciz 
those where the red number was in the left-hand column 
It is to be noted that colour and position were confound: 


whereas colour varied independently of position on the 


;in version 6 the relation was reverse n 
*d for the first three trials in sequence L 
second trial in sequence 2. 


Procedure 


The two experimental cond 
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, in which the targets were all of the same colour. ng: 
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© groups of subjects: for one all targets were on the — ed 
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lus material could be used simultaneously. . i sf 
Te were four groups, one with each sct of material. Each bw Ae 
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all the targets were red, while for the other half they were all black. 


At the end of the session the subjects were asked to give 
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Table 2). When the targets were all of one colour a simple acquisition curve bi 
obtained, the initjal rate varying according to the sequence. When the targets end 
all taken from the same position (in either the left- or right-hand column) a comp E 
three-phase response was obtained: (i) from trial 1 to trial 2 there was a slight increas 
in the number choosing correctly; (ii) from trial 2 to trial 4 there was a marke 
decrease; then 


s.. 1 il e 
; (iii) from trial 5 onwards the number correct increased steadily 
ultimately Teaching an asymptotic level of nearly 90%. 


Table 2, Proportion of subjects correct on each trial in Bxpts. I and II 


Condition 


m ne 


[o] D, Constant colour 
Numbers, Numbers, — Constant D SCR ESPERE 
" clues no clues Position ^ Sequence 1 Sequence 2 
> 26 33 80 40 20 
Trial 1 0-62 0-61 0-42 0-40 0:50 
= 0-85 0-58 0-44 0-47 0.42 
1 Hi 0-88 0-27 0-30 0-40 0-77 
" P n 0-85 0-20 0-85 0:7 
B e 0-61 0-32 0-82 0:65 
5 os 0-45 0-42 0-75 0-57 
8 n "d 0-36 0-77 0-85 
9 DET e 0-56 0-80 0-72 
10 0:48 sd 0-61 0-90 0:80. 
11 das d 0-76 0-82 0:80 
19 Gan a 0-67 0-85 0:70 
13 0-50 "ud 0-82 0-72 0-67 
14 0-58 0-27 man D pe 
15 0-54 053 0-82 0:82 0:92 
16 0-77 0-39 236 d ET Eee 
17 0-69 08 0-87 0-77 0:85 
18 Des im 0-86 0-82 0-75 
19 0-65 0-45 Sa 2:80 pec 
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Recency effects in the previous experiments were gauged by the response on trial 4 
which followed a run of three similar outcomes. The same criterion can be applied 
again. After the run of one colour on trials 1-3, sixty-five out of eighty subjects, 
82%, predicted that the predominant colour would again be correct on trial 4 
(combined results for sequences 1 and 2 of condition D); whereas following the run 
of position on trials 1-3, only sixteen out of eighty, 20%, predicted that the 
run would continue on trial 4 (condition C). The difference is highly significant 
(P < 0-001), According to this criterion, we would conclude that runs of colour 
induce positive recency, whereas runs of position cause negative recency. 

The response to the long run of position (trials 10-19) shows that negative recency 
in the present situation represents only a passing phase. Presumably subjects only 
predict that the run will end for so long as they maintain the hypothesis that out- 
comes are selected randomly with respect to position. A very long run constitutes 
contradictory evidence, and at some point subjects might reasonably be expected 
to reject this hypothesis in favour of the hypothesis that alternatives from one 
position are being selected systematically. 

These results confirm that both positive and negative recency can be obtained in a 
situation which demands a simple choice between alternatives. The nature of the 
influences determining recency must however be even more subtle than has been 
supposed, since the dimension (colour or position) would appear to determine which 
response will occur. 

Nicks (1959) has reported that negative recency occurred to runs on one of two 
colours when subjects had to guess whether a red or green lamp would be lit on each 
trial. The contradiction between the present results and those of Nicks is only 
Apparent, however, since Nicks placed his lamps side by side, thus confounding 
differences in colour with differences in position. Nonetheless it must be noted that 
Jarvik (1951) obtained negative recency when subjects had to guess whether he 
would Say ‘plus’ or ‘check’ on each trial, so it cannot be argued that the phenome- 
non is a Special response to position differences. 

With sequence 1 in the present experiment, position and colour were confounded 
on the first three trials, so that the outcomes were consistent with both rules. If 
subjects chose on trial 4 from the side which had previously been correct, this could 
indicate positive recency induced by the run of one postion or negative recency 
induced by the run of one colour. With sequence 2, by contrast, this early confound- 
ing was absent. A comparison of the responses to the different sequences on these 
early trials is therefore instructive. Considering only the results from condition D 
(targets always the same colour): with sequence 1, on trial 3, sixteen out of forty 
subjects or 40% predicted correctly ; but with sequence 2, thirty-one out of forty 
subjects or 77% were correct on this trial (cf. Table 2). The difference is highly 
significant statistically (x? = 23, D.F. = 1; P < 0-001). Thus with sequence 1 
performance was depressed by the negative recency induced by regularity of position. 
The level was not as low, however, as would be expected had position been the only 
r i ith the outcomes. 

= Ib I subjects’ comments is given in Table 3. On the whole, the subjects 
who were able to describe the rule correctly predicted correctly over the latter half 
of the run, but a few had predicted so poorly that they must have discovered the rule 
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only after the run had ended. Those categorized as * guessers’ had chance level TE : 
their overall mean number of correct predictions being 10-2. W hen the = T 
“all one colour’, sixteen out ofthe total of thirty-two who were questioned "pom c wae 
failed to perceive it. When it was ‘all one column’, twelve of the fifty-eight à: Price 
comments appeared not to have noticed it. One of these found red/black y gend ne 1 
so compelling that he commented, ‘I made it work out to more or less i rec i A 
black numbers’, Since these comments were elicited at the end of the experimc = 
session they refer only to the subject’s ultimate response pattern. They throw 


Table 3. Analysis of comments in Expt. II 


Rule “All one colour’ All one side’ 
Reported rule 15 20 
Guessed 10 9 
Sought Sequence 3 4 
Others 0 8 
No comment 4 17 
Number solicited 32 58 
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There are many ways in which I might pick the numbers on my list. The four possibilities I 
want you to consider are: 
A Talways pick the smaller numbers 
B T always pick the red one 
C I just choose at random 
D I always pick the right-hand one (for the second group this read ‘left-hand’) 
Rank these possibilities according to their likelihood : 
The most likely is 
The second-most likely is 
The third most likely is 


A Preliminary group of twenty-one subjeets who were given the questionnaire 
exactly as printed here ranked them: random choice, constant colour, constant size, 
constant position, in descending order of likelihood. This order could have been 
influenced by response bias. The questionnaire was therefore given to another 
forty-two subjects, this time with the statements ordered : A, I just choose at random: 
B, I always pick the red one; C, I always pick the bigger (smaller) number: D, I 
always pick the right-hand (left-hand) one. In order to confirm the preliminary 
findings the preferred order would need to be A, B, C, D. It was considered that 
response bias would make this ranking unlikely, so that in order to confirm the 
preliminary findings bias would need to be overcome. 

The data from the preliminary test and the re-ordered questionnaire were extreme- 
ly similar and have therefore been pooled. The combined data (see Table 4) indicate 
that there was a fair degree of concordance between the different rankings (W = 
0-32; P < 0.01 for both X? and F tests). The differences in the mean rank order 
reveal that the subjects generally considered random choice to be likely while the 
Selection of all numbers from the same side was most unlikely. The selection of items 


Table 4. Ranked probability of four possible rules 
after the first (and only) trial (n = 63) 


Rank order 


x, 


Rule 1 2 3 4 Mean 
Random choice 39 9 9 6 1:71 
Constant colour 15 20 18 10 2.38 
Constant size 9 17 27 10 2-60 
Constant position 0 7 19 37 3:48 


of one colour was given an intermediate rating. Fifty-one of the sixty-three subjects 
ranked constant colour as more likely than constant position; this is significantly 
more than would be expected if no real Preference existed (P < 0-01, binomial test). 
Forty-four of the sixty-three subjects ranked random choice as more likely than 
constant colour, which again is significantly greater than the chance level (P < 0-01, 


binomial test). 
(ii) Open questioning 


The general method was the same as with the forced-choice questionnaire. The 
guessing task was run for one trial, but then instead of being given the questionnaire 
the Subjects were asked to describe in writing the way in which they thought the 
9Xperimenter was selecting the target numbers. After 3 min. they were then invited 
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Table 5. Rules suggested by subjects after their first (and only) trial, Pu a nen 
of times each rule was suggested and the order in which it was giv 


Total 
‘ ility’ including 
Order of probability ( nr 
1 2 3 rankings) 
Rule = z 
n 4 1 3 
Constant colour I sg A 5 
Alternating colour 2 A 5 13 
Constant size 5 č 1 2 
Alternating size 6 5 " 6 
Constant position 1 2 16 
Pattern or alternating 2 8 
position i i 3 
Random 0 J 1 10 
Other 4 2 = 
Total 31 26 14 
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tive hypotheses. The hypothesis that the correct numbers would all be the same 
colour was judged to be relatively likely. According to Bayesian decision processes 
(Edwards, Lindman & Savage, 1963) a rational person requires relatively little 
evidence to be convinced of the truth of a hypothesis with a high a priori probability. 
The readiness with which subjects reacted to the runs of one colour as evidence that 
an all-one-colour rule was being employed is therefore reasonable. No attempt at 
precise measurements of the subjective probability of the alternative hypotheses 
was made, so this indication that subjects behave in accordance with Bayesian 
decision rules is only qualitative. The rapidity with which positive recency develops 
às à response to a run of one colour is striking, however, and it contrasts with the 
conservatism in using evidence which has been shown in studies directed at assessing 
the efficiency of subjects as Bayesian operators (Edwards & Phillips, 1964). 

Although regular selection from one position was generally regarded as unlikely, 
subjects appeared to accept the rule when sufficient evidence had aceumulated. Their 
reaction to a long position run thus included a prolonged phase of negative recency, 
followed eventually by positive recency. Typically there was an additional short- 
lived period of positive recency at the beginning of the run so that the complete 
reaction showed three phases. Signs that the reaction to a long position run is com- 
also exist in other reports of two-choice guessing experiments, 
1959) and Lindman & Edwards (1961). 

The experiments reported have shown that markedly different reactions are made 
to different forms of regularity. A similar finding has been reported by Anderson 
(1960) who noticed positive recency to regular alternation of position, whereas 
negative recency was obtained with constant selection from the same position. The 
questionnaires have revealed that the different reactions are related in a sensible 
way to the subjects’ expectations. Subjects think it likely that the experimenter 
will select all the red numbers, but most unlikely that he will always select from the 
same position. Although it is comforting that such a rational relation between 
behaviour and stated expectations should exist, this correlation does not constitute 
an explanation of the subjects’ behaviour since it leaves unanswered the question of 
why the subjects should expect systematic choice of one colour, but not of one position. 


plex and of this form 
notably in those of Nicks ( 
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VARYING THE NUMBER OF ALTERNATIVES IN 
SHORT-TERM RECALL 


Bv MURIEL M. WOODHEAD 
Medical Research Council, Applied Psychology Research. Unit, Cambridge 


Performance on a task of continuing memory span improved as the number of alternative items 
increased, in contrast to short-term recall from single presentations. The tentative explanation 
offered is that the difficulty of organizing items in chunks during continuing recall increases 
as the amount of information decreases. 


To begin with a conclusion, we deduce from many studies of memory span that it 
is more difficult to recall items selected from large, rather than small, ranges of 
alternatives. Developing this position Miller (1951) suggested that the amount of 
information stored, not the total number of items, limits the span of immediate 
memory. The amount of information conveyed by an item is a function of the number 
of its possible alternatives. But later Miller (1956) mentioned that if items can be 
grouped in chunks, the information within a chunk is less important than the number 
of chunks. Therefore a reduction in information can only be helpful if it allows the 
material to be memorized, to be so organized, and fortunately this does apply to 
most of the things we wish to remember as, for example, the letter structure of words. 

Among the conclusions drawn by Pollack (1953) was that, for messages of a given 
length, the information lost is independent of the number of possible alternatives. 
Subsequently, in an experiment on continuing memory span, Pollack & Johnson 
(1963) required random digits to be recalled sequentially after a delay for each item, 
equal to a fixed number of digits, in conditions which included two, three and four 
alternatives; and were able to conclude that the estimate of short-term informational 
storage does not depend on the number of alternatives. 

Conrad & Hille (1957), giving a series of tests of the immediate memory span, 
reported that telephone operators reading digits reproduced decreasing vocabularies 
with increasing accuracy. Recently Conrad (1964) described a memory experiment 
using letters of the alphabet. (Twenty-six letters must, of course, have higher 
possibilities of confusion than 10 digits.) Errors selected for analysis were single 
occurrences of a wrong letter within a sequence; all others were excluded. From the 
results Conrad predicted that memory span isa function of the number of acoustic 
confusions expected from the vocabulary of items used. 

The present study attempted to investigate continuing memory span, with varying 
amounts of alternatives. The results are explicable in terms of Miller's chunk theory, 
but since the number of alternatives proved a significant factor, they differ from those 
of Pollack & Johnson (1963). Less definitely, there is also some slight negative 
evidence in the matter of acoustic similarities. 

The main experiment, on continuing memory, was preceded by a short-term single- 
Presentation memory test having two and six stimulus alternatives; its purpose was 
to demonstrate that, for the subsequent use of this test material, the smaller range 
Of alternatives was the easier; a secondary interest being whether the type of error 
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Kendall’s 7 from zero), but not with the frequencies of Moser & Fotheringham (1960). 
Order errors were not related to either pattern. Therefore it was considered there 
existed some difference other than, or as well as, any acoustic similarity. The results 
of analysing the two main types of error appear in Table 1. Table 2 presents the group 
means. 


Table 1. Single-presentation memory experiment: differences 
between two and six alternatives 


Before correction Corrected for guessing* 
(— T 
z Pr z Pt 
Order errors 2.93 « 0-01 2.77 < 0-01 
Substitutions 1.24 bene 0:38 N.S 
2-03 « 0-01 0-72 N.S 


Total wrong digits 
* Adjusting six alternatives to proportionate errors for two alternatives by ng[2(n — 1), where n is the 
justing pror d 
number of alternatives and q is the observed proportion of errors. 
T Wileoxon signed-ranks statistical test. 


Table 2. Single-presentation memory experiment: mean errors 


Before Corrected 
Alternatives ^ correction for guessing 
Order errors 2 6-06 6-06 
6 12-89 7:73 
Substitutions 2 11-61 11-61 
6 21-83 13-48 
Total wrong digits (max. 1080) 2 27-00 27:00 
6 50-00 30-00 


The direction of the differences was towards superior performance with the smaller 
range of alternatives, in agreement with studies summarized by Miller (1951) and the 
finding of Conrad & Hille (1957). The error breakdown demonstrates this was due to 
order errors, and this held regardless of the number of 2's and 3's within each series 
in the 2-alternative condition. This order error finding is in contrast to Conrad's 
(1964) prediction of acoustic confusion. But Conrad also stated that confusion refers 
to recall whether acoustic or not, and since his prediction followed a long series of 
memory studies and their place in the decay theory of immediate memory, it is 
assumed that the present order errors are confusions during retrieval from storage, 
the digits having been perceived in their correct order. In a similar context, Moray 
& Barnett (1965) concluded that order errors in short-term memory are a measure of 
performance with good perception and poor recall. 

It is certainly not unreasonable to havea class of order errors, nor even to find them 
dominant. Broadbent (1965) comments that if the order in which items occur is 
Stored separately from the items, then order information must be treated separately 
from item information. Brown (1958) assumes the high probability of forgetting 
order-information, suggesting that it fades more rapidly than identity-information. 
The effect of order errors, he states, is far-reaching because items recalled in the wrong 
order automatically shorten and lengthen the delay before recalling the other items 
in the set; those delayed unduly will be more liable to be forgotten. For short-term 
memory, this may mean that in an error hierarchy, order errors lead. Although it 
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CoxTINUING MEMORY SPAN: EXPERIMENT II 


Method 
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Table 3. Contin uing memory span experiment: mean errors (max. 150) 


Before Corrected 
Alternatives correction 


2 (High confusion) 
2 (Low confusion) 
6 

10 


Table 4. Continuing memory span experiment : differences between numbers 
of alternatives for high confusion (HC) and low confusion (LC) series 


Before correction Corrected for guessing 


^- G 


Pairs of 

alternativos z P* Direction of errors z P* Direction of errors 
?(HC) x XLC 0-0 2(HC) = 3(LC) — 0-03 N.S. 2(HC) = 2 
AHC) x 9! ) = 2(HC) > 6 2-49 < 0-02 SEG = Ea 
T (1-tail) 
XLC) x6 1:53 sus. 2(LC) = 6 «002 XLC) > 6 
2(HC) x 10 2.14 «005 —2(HC)» 10 < 001 2(HC) > 10 
(LO) x 10 211 «005 — (LC) > 10 «001 XLC) > 10 

6x10 0-09 N.S. 6 — 10 N.S. 6=10 


* Mann-Whitney U test. 
Further analysis, summarized in Table 5, indicated that differences occurred in 
tanked order of alternatives. The more alternatives there were, the more performance 
Improved (Fig. 1). 


Table 5. Continuing memory span experiment: the ordered effect of three 
alternatives for high confusion (HC) and low confusion (LC) series 


Before correction Corrected for guessing 


"z p> z P* 
Groups ^ 
. L89 «005 267 «00 
ZaD ed 148 — «005 268 < 001 
2(L0), M 238 — «001 339 <0-001 


2(HC), 2(LC), 6, 10 
* Jonckheere's test against ordered alternatives. 


Discussion 


Measurement of the order of differences between alternatives confirmed that 
© ciency was rising as alternatives increased. Direct comparison of the two larger 
Tanges, however had failed to reveal a difference between them. Perhaps this was 
Cue to the experimental framework, for instance the prolonged practice; but a more 
Probable explanation may lie in the comments of the 6- and 10-alternative subjects, 

of whom reported using various ‘systems’, whereas subjects working with two 
a ternatives inquired if there existed any method to help them do the test; the 
4 Gen. Psych. 57, 1, 2 
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experimenter always replied: ‘I’m not sure. Do tell me if you find one.’ All subjects 

indicated conversationally their search for, or adoption of, a working routine. Whether 
this is interpreted as a need to direct most of their immediate attention to identifying 
the digits or not, it must be concluded that subjects wished and attempted to organize 
their working material. 
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items of all different sequences (Wickelgren, 1965). Again, given four repetition-types 
of digits sequences, the best performance came from sequences without repeats, and 
recall deteriorated as repetitions increased (Conrad 1965). Since the findings of these 
memory studies run counter to one another, and did not in any case include continu- 
Ing memory span, it is evident that here is a gap to be explored. For the present it 
exi be pointed out that repetitions might involve the slight extra task of remember- 
ing how many times an item was repeated. Consequently, if repetitions facilitate 
recall, the extra task detracts from the facilitation, or if repetitions confuse the subject 
the confusion could consist of remembering their number or it may be a further 
addition to order and acoustie confusion and increase the overall difficulty. 

In comparison with other aspects of the task, repetitions may be a minor factor. 
Attempting to organize the material into cohesive chunks during a continuing memory 
span operation is a hazardous venture when one considers that immediately following 
à response the item concerned must be discarded from the chunk and a new item 
added in a different serial position, while at the same time every other item has 
shifted its serial position, inhibitory procedures which involve almost simultaneous 
disintegration and assembly of chunks. Obviously a single chunk can never be 
transferred as a whole from one response time unit to the next. It can hardly be 
surprising if continuing memory span is not independent of the amount of available 
information. With straightforward memorizing, the economical system of chunking 
is undisturbed, so that when alternatives arise, it is easier to discriminate among few 
rather than many; but where there is a constant manceuvring of the items which 
should be formed into chunks, people perform better with more alternatives. Thus 
they apparently depend on having more information, possibly as an aid to discrimina- 
tion. "Though it cannot be more than a tentative conclusion, it does seem so far that 
reducing the amount of information relative to alternatives hampers the formation of 
chunks and thus limits the continuing memory span. 

The direct observation from this study, however, was that continuing memory 
span for digits functioned conversely to single-presentation memory span, the smaller 
ranges of alternatives proving more difficult than the large. 


Discussion 
Corrections for guessing 


In both experiments, data from the larger ranges of alternatives were adjusted 
for chance effects to compare with the smallest range. But we have subjects’ assurance 
that they pursue & system, thus reducing the likelihood of guessing, particularly in 
the larger ranges. The random guessing rule (RGR) assumes the subject remembers 
correctly or guesses, whereas he may actually remember correctly, guess, and respond 
incorrectly but systematically. The RGR caters for some of the errors but is applied 
to the whole. However, putting this restraint on the data obtained from the single- 
presentation memory experiment did not alter its tendency to fit established patterns 


of recall 
f . tive correction by the constant 

f the RGR prompted an alterna ion by 
The weakness 0o the ratio of response frequencies is independent of 


rati R), which assumes à ise fi 
the a, y dts responses available. Application of the CRR to the scores 
4-2 
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of the short-term memory experiment (designed not, to uncover e prae 
behaviour but to confirm the suitability of test material) reversed t voted effects of 
formance, producing significant results inconsistent with the well-attes a cattle 
increasing alternatives, The results of the RGR adjustment were . : sand 
The problem Scarcely existed for the continuing memory span ex (apre : pear 
both kinds of correction increased the effects owing to the direction of IC o» 
2 > 6 > 10, which is opposite to the direction which a random answering m: 
would automatically produce, 
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WORKING BACKWARD AND W ORKING FORWARD 
IN PROBLEM-SOLVING 


By W.S. ANTHONY 
Institute of Education, University of Hull 


N.E. Miller (1959) and others have stressed the SHEEONNER AES and creativity of working back- 
ward in problem-solving; but Newell, Shaw, & Simon (1962) argued that Working backward is 
not inherently superior to working forward. An experiment is reported in which undergraduate 
Subjeets were set a series of route-finding tasks in a maze-situation modified to allow observation 
of working forward and working backward. The effectiveness of the two directions of work was 
controlled. The method and results of the experiment are discussed in relation to the views of 


the abovo-named writers and others. 


“Working backward is a method of problem-solving usually contrasted, explicitly 
or implicitly, with ‘working forward’. For the purpose of applying the concepts, 
a problem is conceived as the task of finding a method of proceeding from a given 
situation or starting-place to a required situation or goal. To work forward then 
means, roughly, to work from the starting-place, extending one's knowledge of routes 
leading out from the starting-place; similarly, to work backward means to work from 
the goal, extending one's knowledge of routes leading into the goal. The concepts of 
working forward and working backward are attractive because they can be applied 
to many and perhaps to all problem-situations; they might be useful subordinate 
classes of the general concept of ‘direction’ in problem-solving (Maier, 1930; Bartlett, 
1958; Berlyne, 1965). 

Dollard & Miller (1950), Miller (1959) and Polya (1945) presented anecdotal or 
fictional examples which show working backward to be relatively effective and 
intelligent in contrast to working forward. In Miller's exposition, working backward 
is a type of ‘creative thinking = working forward may be v pies ‚if guided by the 
goal, or may be ‘mere symbolic trial and error’. Aristotle SRM e 52; cf. red 1949), 
Pappus (cf. Heath, 1908 and Polya, 1945), and Beane (1965, pp. 301-2) have also 

itten in apparent commendation of working backward. . : 
uc ] et al. (1962) argued that working backward is more effective than working 

iar ‘ x blems of pronf-finding in logie owing to the structure of such problems, 
wal nn ed that working backward is not ‘inherently superior’ to working 
mui War en Geer (1957, pp. 161-2) presented a similar analysis. Newell et al. 
ee ie Maias concerned with the simulation of human problem-solving by 
(1902) sui. aus they reported a few records of human subjects ‘thinking 
computer progra ’ à 
undi while attacking proof finding uS in which subjects *think aloud" while 

Duncker (1945) reported several experiments in which su des S : ka : à 5 
attacking problems. Duncker distinguished various methods o attad z, among whic à 
“analysis of the situation’ (which includes working forward) and pe ofthe goal 
(which includes working backward) were prominent; on the whole, he did not appear 
to value one of these methods more than the other, although inone passage, SEN 
by Newell et al. (1962), working backward was given a status superior to working 
forward (Duncker, 1945, p. 44). Merrifield, Guilford, Christensen & Frick (1960) 
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, 
repor y i ilities he authors 
p i y -solving abilities. One of t s 1 

t a factor-anal tic stud of problem SO. B gal ias ; ated 
lusions was that the kind of test that seemed most related to the « 
conclusı S S terio 


i asure abilities to work from 
roblem-solving tests was the kind of test designed to measure abilities to | 
P = 2 
goal information. 


-orking 
orki "ward and worki 
The present paper reports an experimental study of w orking for ward s deem 
backward. The experiment was undertaken with three main wegen yin dede 
simple observations of working forward and working backward, (ii) to s 


r T , a relative 
implication drawn from Van de Geer (1957) and Newell et al. (1962), that the 
effectiveness of the 


-nerimentel; 

two directions of work may be determined by d = 4 pris or 
and (iii) to test for adaptive tendencies in ner hg has been 
route-finding situation was used, because it is rg d me (1965, p. 299) 
regarded by such writers as Miller (1959), Newell et al. (1962), ser , ical example of 
and Woodworth & Schlosberg (1955) as a basic analogy for, or ty he map“ 
problem-solving. Because normal maze situations, ineluding ji an forwar! 
reading task of Bartlett (1958), are designed for the observation of w orking 
only, a modified task of the following kind was constmicted. ER > for 

The subject is given a paper on which two circles, labelled ‘city A’ ar 

instance, have been drawn. This paper is an incomple 
The subject’s task is to obtain 
one route. He begins by writi 
completes the part of the 
in another circle, 
completed in the 


; — jtry: 

te map of an imaginary Weil 
: itv B. There is 

a map of the route from city A to city B. aan mental 

ng an ‘X’ in one of the circles; then the exper d 

map in the vicinit 


The tasks 


«d from "ig 
If tho Subject consistently works "pre pem 
will tend aste responses in exploring blind alleys, but if he co gubj id 
works forward from the start to the goal he will not waste responses. On the other hand, & 
who is given a task of type B (ef, ig. 1B) win 
forward; but if he co 


o 
reas” p 
d he will not waste responses. For these d 
“directionally 


n 
tuath t 

j directionally correct’ for tasks of typo B. The Si" 

ect made two 


responses to complete 

The start of the ro 
the end of the route, 
the 'lower' circle wag 


s m 7 
e 
ose three responses; but if he jor 
Onses in hi 
the task, his first 


oi 
NUN dra” lr 
I was always Tepresenteq by the lower of the two circles initially "s ej 
y the upper circle, Ag the paper lay on the table in front of the w 
EN Mii; ‘working forward’ was therefore forward in space 
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as ‘from the start’, and “working backward’ was backward in spaco as well as being ‘from the 
goal’. In each task the route consisted of three sections of road; of tho four cities in a straight 
row, only one was on the route. The middle section of the route varied from task to task, within 
each type of task; it always ran from the one city which lay in a straight row with the start and 
goal, to some one of the cities in the straight row of four. 


City B City B 


a 
1 inch 


City A City A 


Fig. 1. A, the type of country to be discovered in tasks of type F; B, the type of country to be dis- 
covered in tasks of type B. The scale line and words ‘1 inch’ are for the reader of this article, to 
show the size of the subjects’ maps, and did not appear on the maps themselves. The words 
‘city A’, ‘city B' (or C and D, etc.) did appear on the maps, as explained in the text. The circles 
and lines were traced on to the maps freehand from a master-map. The middle section of the 
route varied, as explained in the text. 


Plan of the experiment 
T oups of subjects were used. Subjects were set five tasks of one type and then a sixth 
NES a other typo. The first five tasks are called the ‘training tasks’, and the sixth task the 
task oft E k’. Subjects in group 1 were given five training tasks of type F and a reversal task 
aim d y subjecta in group 2 were given training tasks of type B and a reversal task of type F. 
3 


"Ten f psychol divided into tho t 
-year undergraduate students of psychology were divided into tho two groups, 
Twenty zu T sb contained eight men and two women. Subjects were allotted to the groups 
stern ay within sex, with one reversed alternation to achieve a match in respect of time of 
alternate > 
day at which the subjects were tested. 


Procedure 


Each subject was tested individually, sitting at a table. A sheet of quarto white paper, placed 
ach subj 


i ; ircles labelled ‘city A‘ and ‘city B’. 

In front of him, en sen recorder, told the subject that the paper was an incomplete 
The instructions, p nz and that his task would be to obtain a map showing the route from 

m Ar i His sod. The instructions went on: ‘N ow I must explain how you are to obtain 

a ise of n Rd from city A to city B. I shall give you a pencil, and you will write an X, a 
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— circles. This X means, : Sia: iiy 
— rg Ne on it a line to show each road at that city ; each line will or 
er > 1 
e as the next city along the road, and I shall draw 
1 Shall pass the paper back to you, and you will 
paper, and then I shall draw the roads at that ci 
you have a map showing 
instructions continued by 
travel, and that there was 


“What are the roads here? Then you will pa 


i ct city. Then 
a circle to show this next city. d 
again write X in any one of tho circles on 


movements of subj 


: 380; » the 
ap of the route A-B was completed it was passed to 
vithdrawn after about 10 see. 


told the subject U 
nd also told him: * Ple. 
would obtain each rout 
may have to think ab 
strative details were aı 
replies, 


98. 
had written in completing euch of the first t hree ee 
ase try to keep small the number of times that you write X, is pe sod 
e-map after writing X only three times. This can always be vede ane 
out it.’ The remaining three tasks were then given. Questions mue 
nswered directly; questions of a more Searching kind received uninfo 


utan in 
X in a circle which might be off the route. If X was paneer Y 
a circle which was off the route, th "There are no more roads gi ys! 

i first error in any task was alw “er 
of an error was not left to Ernie och 1 
r to standardize the ‘luck’ of the ae on | 
o first task, so long as the subject we ddio 
to bo inscribed with X before tho - fouri 
» two of the four circles; in tho third task, | foro 
the sixth task, four. The subject was ipe 
r making errors, the subject approached the n 


A 
1 Ho à É vag random 
more effective direction, the position of this section was rai 

m the Temaining Possibilities, 


© route wag drawn 
task, two; in tho 


task 
: Onses, out of the first three responses to * pre? 
SIS only half of the subjects in a group should make two or k 
5» Out of the first three responses to any given tas 
8, for each task, then 


ae aires” 
o made two or three d the 


:octs 
ere was a tendency for subjec k 
y 


$ 


" the 

sk, and he Increasing directional correctness ER, f 

h tasks. Han asks interaction effect especially in respe?" g, 
~ OWNER, thess Suggestions are not supported by 


Zinn 


pe 
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parametric methods of analysis: the results of a parametric analysis are dubious, 
owing to skew and heterogeneity of variance in the data. 

The performance of group 1 in the training tasks was neither perfect nor significantly 
better than that of group 2: some subjects made errors by working backward when 
working forward would have shortened their tasks. Changing direction within a task 
was quite common. Out of the twenty subjects, eight always changed direction within 
a task, and a further eight sometimes did so. 

On the very first response, before there was any difference in the treatment of the 
two groups, sixteen subjects worked forward and four worked backward; this is a 
significant majority in favour of working forward (P = 0-012, two-tailed binomial 
test). 


Table 1. Number of subjects making two or three directionally correct responses in the 
Jirst three responses to each task, and thus solving the task in the minimum number of 


moves 
6th 
Task Ist 2nd 3rd 4th oth (reversal) 
Group 1 (n — 10) 7 8 8 gs 9 6 
Group 2 (n = 10) 7 7 7 Á 8 10** 
Total (n = 20) 14 15* 15* 16* 17** 16* 


* 0:05 > P > 0-01. **0-01 > P > 0-001 


The binomial tests of significance are explained in the text. 


Discussion 


In the present experiment the maze situation was modified in order to obtain 
simple observations of working forward and working backward, to control the 
effectiveness of these two directions of work and to test for adaptive tendencies. The 
modification is thought to be valuable in showing how the maze-situation may more 
nearly represent those problem situations in which working backward is a possibility. 
Statistically significant tendencies to work in the more effective direction were 
obtained. "e EI 

Subjects often changed their direction of work in mid-problem. Newell et al. (1962) 
appeared to assume that working backward is more edeotive viigi working forward 
in logical proof-finding tasks; there should therefore be no ‘need’ for a ‘programme 
or a human subject to change direction. However, one protocol reported by them 
(Newell et al. 1962, p. 94) seems to show a clear change in direction. If such changes 
are common in proof-finding by human subjects as in the present results, this aspect 
of behaviour would have to e ia by any programme which was presented as 

" problem-solving. 
ý r En discussions of working backward, noted, in the introduction, 
especially in the theory of Miller (1959, p. 245), the possibility of uncreative or 
ineffective working backward is ignored. It is therefore of theoretical interest that 
Some subjects in group 1 made errors in the training tasks, u these errors ee 
in ineffective and relatively stupid working backward. Thus, ‘mere trial and error 


may appear in both directions of work. 
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ee ve =k is required for a specified directio 
ee to a specified 
while finding 
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definition, working forward invo 


n, ie. from a pem 
‚ork forw: 
goal. There may then be a pue " en sug- 
the solution, in antieipation of its een responses. | 
TE cork rard in making den 
pe E cime d 5 ee in both directions, b d 
; pé P i "he c. of": hence working forward and working 180) dis- 
is equivalent to bw ys ding different types of route. Heath (1908, pec e 
pas dac tab an ba ede ^an geometry, noted that if 4 implies 5, it W : and iid 
mpi. Mus A € = aie one may work backward deductively cg mas bà 
buie "d ILS n kl et deduetively. Both directions of A: 2 often 
Pack E, m : = 1 i Shaw & Simon (1958), discussing problems bá » z only 
Pe ed fiiam be by B, describe working forward as p aa s g 
cn which are implied by the premises, bo ren between 
only propositions which imply the theorem to be n ard posent EX periment. 
working forward and working backward was minimized hia wat tonic cios fad 
Another factor Which was minimized was the extent to which a re 


r 
; " Fei" rward 0 
to be made, given that a subject had already decided whether to work fo 

backward on a particular occasion. 


Berlyne (1965, p. 344) related working b. 


anima] beh the theory of cue 
(1935) 


be consistent with the s 


Jy of 
ackward to Deutsch's (1960) menge 2 
-producing responses derived rn. " 
8, whether positive or negative, S 


zwar 
in thought, either forward or backv 
orking backward’ 


This experiment wag done at the Univers 
experiment, Yielding broadly si 
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ity of Auckland, New Zealand, in 1964. A pr 
y Similar results 
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in all the 
d so on). The concept here is a letter or pair of letters that ae 
= = in: s (called ‘Cat, I’) but not in any negative instance 4 ^ ei 
en ee iod I’ and ‘Cat. IT’ were used instead of ‘Positive’ and Le. cm A 
e eA in ‘creed subjects to pay more attention to negative d 
uf otherwise have been likely to do. The significance of member: 


d iui "Oeo. "es which 
of the two categories was defined operationally during the training procedures 
preceded each experiment, 


i METHODS 
The tasks . of letters that 

In edch of the three experiments the subject's task was to sele cta lc tter ora ea The instances 
was in every positive instance Presented but was not in any negative — "a anadi tooa 
Invariably eliminated all but one letter or pair of letters so that each problem hac j 
solution. " "Oups O! 

In Exp. I and Expt. II eight types of problem were presented. In the first four types, grouf 
three letters were used and the answer required was a single letter, 

Type 1. Two positive letter-groups (CDH, ADI)—answer ‘D’, . 

Type 9. Three positive letter-groups (BFH, BDH, AFH)—answer *H i 

Type 3.0 


ne positive letter-grou (ADI) and one negative (ADH)—answer ‘I’. 
Type 4. One positive letter-grouß (BFG) and two ne 
In the remaining types of problem, Eroups of four le 
& pair of letters (any two of the four letters in the 
Type 5. Two Positive letter-groups (ADGL, BDH 
Type 6. Three Positive letter-grou } GK)—answer ‘CR’. ‚wor ‘FKA 
Type 7. One positive letter. ative (AEHK, AFHJ EIL BRGLIT 1 
Type 8. Two posi and two negativo (BEIL, ; 
fou 
esented. All of them employed gro gr € 
> letter and in the other six a pair © 
-Eroups involve, 


s 
, problem: 
lem varied from two to five; the p! 
those already described. 
Types of error 


In every i t 
solved, Otherwig, ns 
the appro 


es Of error, 
Type I. The subj 


jon. 
ratio 
Positivo instare os NTODE operation; that is, he may apply the ope 
problem type 7, FK must be the 0 mixed Instances or vice 
but not in AEHR mu 


or 
operation will get the answ' r 
CE must be th, 


e 
example given of problem tyr A 


ake he other two. 
acco: 
YPe 6 a subject making a 4 of 


je 
mp 
all the instances presented. In the a EB 
wo of th, po error might get the answer CK T e 

© three į iven 0 ige 
© answer 4p = Instances, In the example give: 


A siti 
since these Pairs of letters are in the pO 
two negative instances, 
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Type III. The subject may reverse the sign of his instances and choose a letter or pair of 
letters that is in one or more negative instances but not in any positive instance. In the example 
given of problem type 7 a subject making this type of error might choose EH or FJ. 


General procedure 

i In all three experiments an claborate training procedure was employed. The subject was taken 
.. step-by-step through worked examples which he kept by him throughout, together with a copy 
R of the instructions. Questions could be asked at any time and were answered in full even if this 
yy ‘meant a virtual repetition of the instructions. The instructions emphasized that there was no 

— time limit and subjects appeared to have been convinced that this was the case. Though time 
— scores might have been valuable none was taken because it is, in the writer’s view, impossible to 
-convince the ordinary adult subject that he is not required to hurry if he can see that he is being 


timed. 


M 


Subjects 
Subjects were drawn from the Merseyside Volunteer Panel assembled by the M.R.C. Unit for 


Research on Occupational Aspects of Ageing. They were all male and between 20 and 75 years 
of age. Since a great deal of information was already available about the panel it was possible to 
select groups of subjects of different ages who were nevertheless matched for non-verbal intelli- 
gence. "The test used was Raven's Progressive Matrices (1938). 


| ExPERIMENT I 
Method 


i 
Procedure 
l This was a pilot experiment in which subjects were tested individually. The problems were 
a presented one at a time on cards approximately 8 in. x 5 in. and the subject responded orally. 
Two series of problems were presented: series I consisted of twelve problems (three each of types 


_ 1-4 in random order); series II also consisted of twelve problems (three each of types 5-8 in 


random order). 


Experimental plan 

Three groups of ten subjects were employed; in the young group the subjects were between 21 
and 30 years of age and had an average matrices score of 46-8 (range 38-53), in the middle-aged 
group they were between 42 and 49 years of age with an average matrices score of 46-5 (range 
39-52) and in the old group they were between 60 and 70 years of age with an average matrices 


score of 46:5 (range 40-52). 


y 
Results 
Table 1 Joks the results; a preliminary report on these results was given by 
Wetherick (1962). The effect of matching different age-groups on non-verbal intel- 
ligence appears to have been to match them roughly on total number of correct 
Table 1. Expt. I: total scores on letter-group series I and II for 
^ three groups of subjects of increasing age (n = 10/group) 
j Young Middle-aged Old 
group group group 
Responses (20-30 yr) (40-50 yr) (60-70 yr) 
Correct 149 145 139 
Type I error 31 Be a 
Type II error 37 = 2 
Type III error 0 3 a 
Unclassifiable error e As 3 
‘Insoluble’ 3 
240 240 240 


Totals 
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e Wi s ssibilit relati yetween indi- 
nses to this test as well. This suggests the possibili y of a relation betwe 

respo: S f 

vidual scores on this test and on 


" correlation 
the progressive matrices. A rank ordei rn i 
ipni i "rom Ta 
Spearman's rho) was calculated but was not significant (p = +0 = ra inn " 
> ea that the incidence of type I error arises with age and that the ir 


-verbal 
type II error falls, despite the fact that the age-groups were yo vd poko 
intelligence. Unfortunately Jonkheere's test for trend does mal, act » cmn 
result in either case, Few unclassifiable errors occurred but subjects in this i 3 > Old 
were allowed to declare a problem ‘insoluble’ (though this was never the case 


x ; iddle- = 
subjects appear to have been less willing to make use of this response than mi 
aged or young. 


é 


ExPERIMENT II 
Method 
Procedure 


| 
small groups. A proforma was used to present 
ms 1n one of two conditions as follows: 
Cat. I Cat. II 
Condition A CDH, ADI = agis 
BFG AFL BDI gs - 
Condition B In CDH, ADI E roc. NEM. 
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for age and intelligence, and to test a further hypothesis derived from the account 
of the genesis of type I errors already given. In a concept attainment problem the 
subject has to remember what the previous instances were and whether they were 
positive or negative. In Expt. II the instances were presented simultaneously (thus 
reducing the effort required to remember what the instances were), but in condition 
A the subject still had to remember which instances were positive and which were 
negative, the information being conveyed by their presence in either Cat. I or Cat. II. 
Tn condition B this effort was not required as the information was given directly for 
each problem ‘In... Not in. ..’. Condition B should therefore reduce the incidence 
of type I error. 


Table 2. Expt. II: total scores on letter-group series I-IV for five groups of subjects 
of increasing age under each of two conditions, A and B (see text); n = 5/group, except 
for the 20-29 yr group of B for which n = 4 


Condition A Condition B 
Age-group (yr)... 20-29 30-39 40-49 50-59 60-69 20-29* 30-39 40-49 50-59 60-69 
mn 

n... 5 5 5 5 5 4 (5) 5 5 5 B 
Correct 527 551 487 517 482 465 (581-25 584 565 559 6585 
Type I error 41 24 51 55 95 5 (625) 2 i 15 5 
Type II error 28 14 18 20 12 S (10-00) 7 7 8 8 
Typo III error 0 11 42 3 5 0 (0-00) T 9 14 2 
Unclassifiable error 4 0 2 9 6 2 (2:50) 6 8 4 0 

Totals 600 coo 600 600 600 480 (600-00) 600 600 600 600 


* Estimated scores for n = 5 are given in brackets for comparison with the results for the other groups. 


From Table 2 it appears that in condition A the incidence of type I error did in 
fact increase with age; Jonkheere's test for trend gives Z — 2-10 (P « 0-025) 
despite the fact that the highest individual type I error score was in the youngest 
age-group (one subject accounted for 28 of the 41 type I errors in this group and for 
9 of the type II errors). In Table 2, condition B, the incidence of type I error is 
obviously very much lower than in condition A and it is no longer related to age. 

Expt. II appears to have achieved its objectives. However, there was no relation 
in either condition between age and incidence of type II error. 


ExPERIMENT III 


Expt. III fell into two parts. 
(1) The object in the first part was to test the generality of the results obtained in 
the previous experiments using different series of problems. 


Procedure 

ts were employed who did two new series of letter-group problems. Series I 
consisted of forty-eight problems presenting groups of four letters in which the answer wasa 
single letter; series TI consisted of thirty-six similar problems in which the answer was a pair of 


letters. The problems in both series were presented in Condition A. 
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Results 
, De comparative sento group tue o alls 
are a , nd sub-group turned out to be 
much more prone to error than the first but fortunately this does not effect tl 
validity of the result. The first sub-group did what was in effect the same esee : 
series twice within half-an-hour. As was to beexpected the incidence of error comic 
on the second trial but performance on the two series was significantly correlated 
(p = 0-84, P < 0-001). The two equivalent forms ranked subjects in virtually the 
same order of proficiency. The second sub-group did the series first in condition Aand 
then in condition B. The incidence of Type I error decreased from 78 in condition A to 
3 in condition B. This supports the finding obtained in Experiment II and in a more 
powerful case since here the same subjects were employed in both conditions. Even 


though condition B virtually eliminates Type I error, performance on the two series 


was again significantly correlated (p = 0-50, P < 0-05). 


DISCUSSION 
rk on concept attainment Bruner was con- 
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and non-verbal intelligence. (The failure to obtain à correlation in 
been due to the small number of problems that was used: twenty 
subjects in the experiment scored betweet 11 and 19 out of 24, and the test may have 
been too short to be sensitive to small differences in ability.) The problem series test 
the ability to perform a task of very great apparent simplicity. All that the subject 
has to do is to consider three or four groups of letters and to find a letter or & pair of 


letters that is in all of them, or that is in one or two of them, but that is not in the 


rest. This task is performed bsence of time or any other kind of pressure, 
instructions and worked exam By comparison some ot the 
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analysis proposed in this paper and would not otherwise have been lik 


predicted. 

In this paper some of the findir 
More detail together with some consider 
be found in Wetherick (1965). 

Lam indebted to Dr Alastair Heron, Director of the M.R.C. Unit for Research on Occupational 


Aspects of Ageing at the time this work was done (now Director of the Institute for Social 
Research, Lusaka, Zambia), to my colleagues at tho Unit and to Dr D. B. Bromley of the 


Department of Psychology, Liverpool University, for advice and assistance throughout. 
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THE RELATION BETWEEN BREADTH OF CATEGORY 
AND DECISION TIME 


By HENRI TAJFEL 
University of Oxford 


AND JEROME S. BRUNER 
Harvard University 


Twenty-four subjects were presented with a series of stimuli, all of equal length (5 in.), and 
asked to classify each as being or not being 5 in. long. The subjects were then divided T d 
groups (broad, middle and narrow categorizers) according to the number of including and 
excluding responses that they gave. 

It was found that: (a) the decision times of both extreme groups were considerably shorter 
than those of the middle group; (b) there was a tendency for the extreme groups to have shorter 
decision times for their preferred type of response; but this tendency did not reach statistical 


significance. 


Bruner & Tajfel (1961) reported a series of experiments concerned with cognitive 
behaviour related to breadth of category. They found some clearly consistent 
differences in the type of ‘cognitive risk’ taken by two extreme groups of subjects: 
the ‘broad’ and the ‘narrow’? categorizers. The broad categorizers, when faced in an 
ambiguous judgement situation with the task of deciding whether an array of 
stimuli belongs or does not belong to a previously defined inclusion class, assign to 
that class a large proportion of the stimuli. The narrow categorizers exclude a large 
proportion of stimuli from the target class. The tendency to use broad or narrow 
inclusion classes was found to be consistent for an individual, independently of the 
nature and the distribution of the stimuli presented to him. 

In these experiments children aged about eleven were used as subjects. The results 

were subsequently confirmed with groups of adult subjects, though individual 
consistencies of judgement were not as marked for adults as they were for children 
(Tajfel, Richardson & Everstine, 1964a). In a further study (Tajfel, Richardson & 
Everstine, 19646) it was found that these more moderate consistencies were main- 
tained by adult subjects even when a system of rewards and penalties for various 
orrect assignments was introduced. 
t experiment was conducted in order to explore a collateral aspect of 
n. If the subjects who find themselves consistently at one or the other 
extreme of the distribution of responses do respond according to their consistent 
mode of resolving doubt rather than in terms of requirements imposed by the nature 
of the stimuli, then it may be expected that they reach their decisions without enga- 
ging in a close inspection of the stimuli. This should be reflected in over-all shorter 
decision times for those subjects than for the ‘middle’ group, which is not charac- 
terized by the predominant use of one type of response. 

A second prediction follows from the findings reported above. Bruner & Tajfel 
(1961) found that there were no differences between the two extreme groups in their 
capacity to discriminate between the stimuli; their performance was determined to 


types of ine 
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this phenomeno 
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large extent by internal requirements rather than by the frequen ey and ep ra men 
of ihe dimi presented to them. Therefore, there should be a Bfurauna — er 
ihm in the relative ease with which they make an "including or emi d 
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(a) Over-all decision times 

The first predietion was clearly confirmed. Table 1 shows that both extreme groups 
tend to have considerably shorter decision times than the middle group. This applies 
both to ‘yes’ and to ‘no’ responses. There is practically no difference in the over-all 
decision times of both extreme groups. The performance of each of them taken 
separately is significantly different from the performance of the middle group 
Table 1. Mean decision times (in sec) for a group of children (11-12 yr) 

divided into broad, middle and narrow categorizers 


‘Yes’ ‘No’ All 

Group n responses responses responses 
Broad 5 2.32 2-08 
Middle 13 2-96 2-95 
Narrow 6 2 2-08 2-13 
All groups 24 2-56 2-61 2.58 


(P = 0.05 for the difference between the broad and the middle groups; P < 0-05 for 
y and the middle groups, as assessed by Mann- 


the difference between the narrov 
Whitney U tests). The difference between both extreme groups combined and the 


middle group is significant (0.05 > P > 0-01). 
In previous experiments the distribution of inclusion and exclusion decisions 


remained relatively constant for ‘extreme’ subjects in situations involving widely 
different distributions of stimuli. It was as if they had made up their minds in 
advance and then took their decision on the basis of a negligible cue. This reflected 
itself in relatively short decision times for these subjects in the case of both kinds of 
response. It is interesting that this result was obtained with the distribution of stimuli 
used in the present experiment. Objectively, all the stimuli fell into the inclusion 
class; therefore it could be expected that, if the subjects from all three groups did not 
differ in their manner of inspecting the stimuli, the group af narrow categorizers 
would show the greatest hesitation in adopting their preferred mode of response, the 
broad categorizers would find the task easy and congenial, and the middle group 
would lie between these extremes. And yet, the pattern of decision times Jori by 
the three groups is not related to their respective frequencies of including responses. 
The similarity of the two extreme groups in their method of approaching the task 
leads to a close resemblance between them in their decision times despite the drastic 
reversal of the relation between the objective requirements of the situation and the 


distribution of responses that they respectively exhibit. 


(b) Decision times for ‘yes’ and ‘no’ responses 
The second prediction was that broad categorizers would tend to have shorter 
decision times for their ‘yes’ than for their ‘no’ responses, and conversely for the 
narrow categorizers. Table 1 shows that there is a tendency in the expected direction: 
(a) there is no difference between the mean decision times for ‘yes’ and ‘no’ responses 
in the middle group; (b) in the broad group, the decision times for ‘yes’ responses 
tend to be shorter than for ‘no’ responses ; (c) in the narrow group, the converse is 
true; (d) the mean decision times of ‘preferred’ responses for both groups together 
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(i.e. ‘yes? for the broad group and ‘no’ for the narrow group) is 2-04 sec as compared 
with the mean decision times of 2-96 sec for ‘non-preferred’ responses (i.e. ‘no’ for 
the broad group and ‘ yes’ for the narrow group). 
The prediction, however, does not find reliable support in the dat 
significance of the differences in the subjects’ scores between decisi 
“yes’ and ‘no’ responses was assessed using the Wi 
ranks test. The hypothesis was tested for the groups of 
and also by combining the two groups with regard 
‘preferred’ responses, The differences between the su 
of responses did not reach statistical significance eith 
the two groups combined. It was also found that t 


‘yes’ and ‘no’ Tesponses did not differ significantly 
of subjects. 
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MEMORY AND DISTORTION OF MEANINGFUL 
WRITTEN MATERIAL* 


By ROBYN MASON DAWES 
Ann Arbor VA Hospital, Michigan, U.S.A. 


A method is presented for measuring memory and distortion of meaningful written material. 
The method is based on the fact that since meaningful material asserts set relations, a subject’s 
memory and distortion of such material may be measured by asking him to recognize or recall 
set relations, rather than specific verbal units. In addition, a measure of ‘simplification’, in 
terms of distorted set relations, is proposed. A series of experiments concerned with recognition 
eals that simplification, as defined, does occur. But it does not 


and recall of set relations rev 
increase over time. 

In our literate society, a primary means of acquiring knowledge is reading. The 
memory of what we have read, and our distortion of it, is therefore a major deter- 
minant of what we know, think we know, and don’t know. Systematic studies of 
memory of meaningful written passages have, however, all but disappeared from the 
psychological literature of the past three decades. Despite vigorous criticisms by 
Bartlett (1932, pp. 3-6), psychologists investigating memory of written materials 
have dealt almost exclusively with discrete linguistic units, usually single words or 
nonsense syllables. Moreover, those early authors who did investigate memory of 
meaningful written passages (e.g. Ballard, 1913; Gordon, 1925; Henderson, 1903; 
Williams, 1926) measured memory in terms of discrete linguistie units, i.e. in terms 
of their subjects’ ability to recall single words or phrases. Bartlett is an exception. 
But while Bartlett studied more global aspects of his subjects' recall (such as its 
conceptual complexity), he had no way of measuring these aspects; he was forced 
to rely on qualitative judgements about his subjects’ reproductions. 

The aim of the present paper is to present a method for measuring memory of 
meaningful material and to review a series of studies making use of this method. 
This method is meant to enable its user to study broad aspects of a subject’s memory, 
rather than his ability to remember discrete units; in particular, this method hope- 
fully provides a measure of one of the aspects of memory most discussed by Bartlett — 
simplification. . . 

The measurement method is based on the fact that meaningful declarative state- 
ments assert set relations; in particular, such statements assert a set relation between 
their subject class and their predicate class. (For example, the statement ‘the moon 
is blue’ asserts that the set consisting of the single object ‘moon’ is wholly contained 
in the set of ‘blue things’. The central thesis of the present paper is that memory and 
distortion of meaningful material may be measured by the memory and distortion 
of the set relations asserted in that material. Set relations embody ‘what is said’ ina 
passage. At the same time, a given set relation may be expressed in a number of 
different ways, so that memory for set relations does not reduce to memory for 
individual verbal units—nor to memory for grammatical structure. 


* All statements are those of the author and do not necessarily represent the opinions or policy of the 


Veterans Administration. 
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First, it is necessary to explicate a system for classifying set relations. ‘Che system 
presented here is that developed by the French mathematician J. D. Gergonne (1817) 
It distinguishes four types of set relations. ( 
relations, not four, because he distinguished be 
included in a set Y and the relation in which 


unnecessary for present purposes.) (a) The first relation two sets X and Y may have 
is that of identity: the relation in which all clements of X are elements of Y and vice 
versa. (b) The second relation two sets X and Y may have is that of exclusion: the 
relation in which X and Y have no elements in common. (c) The third relation two 
Sets X and Y may have is that of inclusion: the relation in Which all elements of one 
set (say X) are elements of the other but not all elements of the other (Y) are ele- 


ments of the first (X), (d) The fourth relation two sets X and Y may have is that of 
disjunction: the relation in which X an 


d Y have some elements in common but neither 
Set is included in the other. 


Gergonne actually enumerated five 
tween the relation in which a set X is 
Y is included in X. This distinction is 


y two sets have one of these relations and only one. Thus, 


;atements specifies exactly one 
hich the sentence or sentence 
aningful declarative material may 
e material to specify which of the 
. If the subject specifies the correct 
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This distinetion between nested and disjunctive relations forms the basis for a 
measure of ‘simplification’. It is proposed that prose material has been simplified 
whenever a disjunctive relation is remembered as nested, and it has been made more 
complex whenever a nested relation is remembered as disjunctive. The former type 
of distortion, that of remembering a disjunctive relation as nested, has been termed 
overgeneralization, while the latter type has been termed pseudo-discrimination (see 
Dawes, 1964: ‘overgeneralization’ is used here in this sense and none other; it needs 
to bo distinguished from ‘over-inclusion’, which refers to a tendency to subsume too 
many objects in a given set; the latter term deals with a distorted relation between 
a set and set elements, while overgeneralization has to do with a distorted relation 
between two sets). It is proposed that ‘simplification’ may be measured by noting 
the relative amount of overgeneralization as opposed to pseudo-discrimination in 
memory of written material. 

Another undefined but often used notion is that of ‘structure’. A rigorous defini- 
tion of ‘structure’ among sets is proposed: two sets have a ‘structured’ relation 
if and only if knowledge that an object is a member of one of these sets may yield 
knowledge of whether or not it is a member of the other. 

It immediately follows that nested sets have a structured relation and disjunctive 
sets have an unstructured relation. If, for example, the set X is included in the set 
Y, knowledge that an object is a member of X yields knowledge that it is also a 
member of Y; moreover, knowledge that an object does not belong to Y yields 
knowledge that it does not belong to X. (Knowledge that an object belongs to Y 
yields no knowledge of whether it belongs to X; hence the term ‘may’ in the definition 
of ‘structure’.) The reader may verify that the other nested relations are structured 
and that the disjunctive relation is not. It follows that simplification of written 
material increases its structure. Bartlett also maintained that simplification resulted 
in greater structure; in fact, he postulated that simplification was even due to a quest 
for structure—which he termed an ‘effort after meaning’ (1932, p. 227). 


EXPERIMENT I 


The purpose of this experiment was to test subjects’ memory for the set relations 


asserted in two stories immediately after reading them and three days later. Two 
stories written by the author were used, 


The stories 

Both stories dealt with social conflicts between various political and economic groups, and the 
Gergonne relation existing between oach pair of groups was made explioit in the story, 

Story 1 was a fantasy about an island on which there are two main occupations, farming and 
ranching; no one on the island is both a farmer and a rancher. The ranchers are much more pros- 
perous than the farmers, and all the island administrators aro ranchers. The farmers propose the 
construction of an irrigation canal to allow the island’s interior to be cultivated. Although this 
plan is opposed by most of the ranchers, the farmers persuade a few administrators to back it, 
and theso administrators together with some farmers form a pro-canal association. The island is 
run democratically and this association forces the issue to a vote. All the islanders vote, with all 
tho mombors of the pro-canal association and all the farmers voting for construction and evory- 
one elso voting against it. The majority vote in favour of construction, but tho island's admini- 
stratorg decide it would be dangerous to have u canal moro than two inches wide and three inches 


doep. 
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Hence, five groups of people are discussed in the story: 
members of the pro-canal association, and people who voted 
may verify for himself that half of the (ten) re 
disjunctive. 


brin in which 
Story 2 was a similar story. It concerned a hypothetical situation in Noni bam A reins 
there was a conflict over whether to subsidize farmers. The important gr Mace s e ol 
shnnes in the governing assembly; rural Social Derocrata, rural Communists, 
Democrats, urban Coramunists, and supporters of a subsidy plan. . "— 
"These stories were similar to those presented in Dawes (1964), though not identical wi 
Copies of the stories discussed here may be obtained from the author on request. 


farmers, ranchers, administrators, 
in favour of the canal. The er 
lations between these groups are nested and ha 


Procedure 


H 35 ecision 
en above, in a booklet entitled ‘Political Teci 
y Corporation’. The avowed purpose of this — 

: à N s 
llowing page. These instructions read: ‘The purpo 
al and economic decisions peoplo re 
wspaper or magazine storjes, 
rning hypothetical issues. 


ach when these decisions 


f a newspaper. If you wish to think ovt ; 
© you are asked to reach your decision about how you would ian 
but rather to comprehend, the materi: 


After reading both st, 
subject was as 


N sach 
cision about how he would have voted, cac 
*Circl 


uel g R Tot all 
ancher voted for construction of the canal. (b) Not 


: à "ano 
each question consisted of on 
en two sets and one asserti 


ch assertion was correct. 


» eight about stor 
ays worded ‘not all 


aving some ele: 


ernative: (a) Nor 


assertion was alw: 
that as well as hi 
common. The n 


isiunctive 
y Land four about story 2. The disjunc rd 
but some... are...’, This wording was used to emphasiz 
ments in common, the tw. 


* in 
o sets had elements which were not 


, [ 
th was worded either ‘all... aro ++. Or no... aro... ; S IS 
e nested assertions were of the former type, five of tho latter. As there are always two possi 
nested relations that sets may have, incl 

most sense in the 


: : de 

usion and exclusion, the nested assertion that QNA 
a k i 

TY was presented; there was nover any difficulty in deciding 


* e is also 
ctive alternative, ‘not all but some X ate Ws d the 
" is included in X. If such inclusion wero possible un pub 
PSsertion was not worded “not all but some X aro Y 


riminatio 
R © questions wa 
Jects had an 


2 der d : kes 
zation if h, EN 1 assertion was the disjunetive one, the subject d net 
€ circles the neste ion: i 3 CGOTTSO "Lion is the neste 
the subject, makes a Pseudo-dise d assertion; if the correct assertion is 
assertion in si E 


n if he cire 


. "ned 
1 N after reading the stories, subjects s et 
er experiments, so dana” these questions. ‘This experiment was embedded in a — = 
second timo, © subjects dig not know they would bo asked thege questi 
Subjects 


Subjects wore fi 
the University of M. 
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females do not differ in their memory for this type of material. Twelve other subjects were dis- 
carded: eight because English was not their first language, three because they failed to attend the 
second experimental session, and one because she omitted one question. 


Results 


The following notation was adopted in order to facilitate the analysis of results: 
N—number of correct nested assertions circled; N’—number of incorrect nested 
assertions circled (ie. overgeneralizations); D— number pf correct disjunetive 
assertions circled ; D'—number of incorrect disjunctive assertions circled (i.e. pseudo- 
discriminations). 

The first statistic of interest is the number of correctly circled assertions (N + D). 
This statistic is termed a c-score (or correct score). The mean c-score for the first 
testing is 8-09 (s.p. = 1-78). The number of correct answers expected by chance 
alone would be six: the mean c-score is reliably above this chance level (t = 8-36; D.r. 
53: P < 0-001), The mean e-score on the testing 3 days later was 8-11 (s.p. = 1-87). 
In accord with the closeness of the two mean c-scores, the subjects’ difference scores 
(between first testing c-score and later testing c-score) do not differ significantly from 
zero (t = 0-11; D.F. 53; N.S.). a 

A second question of interest is the amount of overgeneralization relative to the 
amount of pseudo-discrimination, since this is our proposed measure of simplification. 
The relevant statistic is (N’ — D’), termed an s-score (or simplification score). The 
mean s-score on the first testing is 1:65 (S.D. — 1-78). An s-score of zero would be 
expected by chance alone, since there are an equal number of questions in which the 
nested assertion is incorrect and in which the disjunctive assertion is incorrect. A 
t-test indicates that the mean s-score is reliably greater than zero (t = 6-72; D.F. 53; 
P « 0:001). 

The mean s-score on the testing 3 days later was 1-04 (s.p. = 2-10). This s-score 
is also reliably greater than zero (t = 3-61; n.r. 53; P < 0-001). In addition, how- 
ever, a t-test performed on the subjects’ difference scores (between first testing s-score 
and second testing s-score) reveals that these differences are significantly less than 
zero (t = 3:50; n.r. 53; P < 0:001). The s-scores after the 3-day interval are smaller. 


Discussion 


The first finding is that recognition of set relations asserted in previously read 
material is more accurate than would be expected by chance alone, but, surprisingly, 
the accuracy of recognition 3 days later is just as great. Secondly, simplification, 
as measured by errors in the recognition of set relations, is greater than wonld be 


expected by chance alone, but, again surprisingly, simplification decreases over time, 


rather than increases. nm mE 
Bartlett previously found that simplification increases over time; this finding is 


not only supported by his data but is also supported by everyday observation. The 
" in direct conflict with his, One possible explanation for this 


present results are i ‘ 5 1 
conflict is that the subject is less sure of his memory alter the 3-day delay, and he 
has a response bias toward choosing the disjunctive assertion when he is uncertain; 


that is, the subject tends to choose ‘some’ rather than ‘all’ or ‘none’ when he is 
6 3 Gen. Psych. 57, 1, 2 
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. N wes, 1964), but the 
unsure. There is evidence that such a response bias may exist (Da es, 1 ) 
evidence is far from conclusive. 


m subject 
This possibility illustrates a problem in the current methodology ; when the subj 


: That is, 
is asked to recognize set relations, forgetting and distortion are pud ex; ihe 
the eubiest may circle the incorrect assertion either because he en — | ie 
material and now believes the incorrect assertion is correct, or ‘fares dinde 
forgotten the material and happens to guess wrong. In addition, E ee 
and distortion are confounded. This confounding is illustrated = t d neige ees 
order to measure the tendency to recognize nested sets, undoubted yw = ge ca 
considered the statistic (N — D), the number of correctly recognized — puis 
minus the number of correctly recognized disjunctive relations, Bu ” s D) - 
is the same s-score we have already considered, because (N — D) = (6 — 

= Mm z ; : 'as asked 
à) Thos i would be desirable to run an experiment in which the Ves igh m E 
to recall, rather than recognize, set relations. It would also be . > i E mae 
how groups performed on the delayed testing without taking the firs £ 

xperiment II was designed to fill these needs. 


Experiment II 
Procedure 


i he 
however, two different sets of questions peer 
me as that employed in Expt. T. Tho other, the euim 
to in the recognition set; the subject was then eee 
- The instructions read: ‘First, list all the group relati 
emember that have the form ‘ 


Sixty. 
Spring se 


our m; 
mest 
met in three 


un a " ichigan's 
Be poll fomale dergraduate students attending the University of Michig' 

er read the two stori 

groups often 


; ifferent 
d into four equal groups, who received Wig dus an 
. 19 BTOUps were formed from two dichotomies; the first, was between recogni 
recall testing; the Second was between sub 
after reading and also 2 da, 


i intely 
jects whose memory was tested both immedi 


is design 
i YS later two days later. This 
is shown in Table 1. and subjects who were only tested two y! 


Table 1, Experimental design for Expt. II 
Immediate and 
delayed testing 


Group A (n = 16) 
Group C (n = 16) 


Delayed testing 
only 
Recognition testing 


B (n = 16) 
Recall testing Group B (n = 


Group D (n = 16) 
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As before, the experiment was embedded in a number of others, so that the subjeets did not 

know that they would be required to answer questions about the stories during the second 
experimental session. 


Results 


Table 2a gives mean c-scores (N 4- D) for the two recognition groups. There is no 
significant difference between the immediate and delayed conditions for group A 
(f = 0-20; D.F. 15; N.S.). The mean c-score for group B in the delayed condition is 
somewhat less than that for group A in the immediate condition (£ = 1-96; D.F. 30; 
P < 0-10), and also than that for group A in the delayed condition (t = 1-97; D.F. 30; 
P < 0:10). The third of these ¢ values is not of course independent of the other two. 
As in Expt. I therefore, the accuracy of the group tested both immediately and after a 
delay does not decrease; there is however a tendency for accuracy to be impaired in 


the group tested only after a delay. 


Table 2. Mean scores and standard deviation for recognition and recall in Expt. II 


Immediate Delayed 
j \ = as = 

Group Mean S.D. Mean S.D. 
(a) c-scores and s.p. 

A 8-38 1-42 8-44 1-64 

B = — 6-94 2-43 
(b) s-scores and s.p. 

d 113 1-80 0-81 2-01 

B e — 1:94 2-07 
(c) e-scores and s.p. 

c 4-95 2.95 4-50 2-50 

D im — 4-13 3.21 
(d) s-scores and S.D. 

[e] 2-19 1-91 2-50 1:58 

D — — 2-31 1:53 
(e) a-scores and s.p. 

c 0-06 3-60 113 3-44. 

D — — — 0:93 2.64 
(f) s'-scores and s.p. 

Successive 1:38 1-57 0-81 143 

Single = = —0-50 3-06 


Table 2b gives mean s-scores (N’ — D') for the two groups. The mean s-score for 
group À in the immediate testing condition is reliably greater than zero (t = 2-43; 
Dr. 15: P < 0:05). The mean s-score for this group does not change over the 2-day 
Tantervi (t = 0:76; D.F. 15; x.S.), and the mean s-score of group B isnot reliably different 
from that of group A in the immediate condition ie 1.14; D.F. 30; x.s.) Again, 
there is no evidence of increase of simplification over time; in fact, there is a slight 
decrease for group A, which is consistent with the findings of Expt. 3. 

The scores for groups C and D were analysed at greater length than those of groups 


A and B, because the degrees of freedom in the subjects response pattern are greater 
i 6-2 
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in the recall testing than in the recognition testing. N, D, N’, and D’ can all vary 
independently, in the sense that any dependence that may exist between them is 
due to the psychological factor of how well the stories are understood, rather than to 
any logical necessity, The subject himself is even free to be | 


ogically inconsistent. 
Thus, four separate scores may be analysed. 


For example, if the subject stated ‘No ranchers aro 
her statement that ‘No farmers are ranchers’ was not counted. 


(ii) Not to count tautologous assertions. For example, the statement ‘all urban Communist 
representatives are from th was not counted. 


» the statement ‘all manu- 
-canal association’ was not counted. 


about dual sets as two separate assertions. For example, the assertion 


' was counted as the two statements 
presentatives voted for farm subsidies? and ‘all rural Communist 
farm subsidies’. 


‘not all but some X are 
UU. For example, if the 


for the canal’, his further statement that ‘ 
re farmers’ wag not counted, 


of (v), these criteria rarely needed to be invoked. 


Y’ when the subject in 
subject; made the statement 
not all but some people who 


S, is again termed a c-score. 

s; there are no reliable differences 
the number of ove 
8, is again termed a; 
D). Table 24 gives 


Tgeneralizations minus the number of pseudo- 


— D’) is not necessarily 


2e gives a-scores for the two recall groups. 


e significantly greater than zero. 


The fina] (independent) SCOE am 1 g the groups. 


equal to (N _ 


_. Correctly recalled nested alternatives minus the 
Isjunetive alternatives, Mean 8'-scores for the recall 

irst, the s'-score to be expected by chance alone 
5'-score of iue equal number of nested and disjunctive alternatives. 
than zero (t = 3-39; D.P, 15. » n the immediate testing condition is reliably greater 
of group D is Significantly Jess the 0-01). The other reliable finding is that the 8'-score 
( = 211; p.p, 39; p "an the s’ score of group C in the immediate condition 


en 
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Discussion 


The subjects’ accuracy in the recall task is poor; the mean a-score immediately 
after reading is effectively zero, while the mean a-score of the group taking only the 
delayed testing is negative. This poor performance is compatible with Bartlett's 
finding that accuracy of recall is ‘not the rule’ (Bartlett, 1932, p. 93). The present 
finding is more striking than Bartlett/s, however, because it is not concerned with 
recall of specific verbal units, but rather with recall of the basic relations asserted by 
the material. Bartlett also presents examples in which the whole meaning of a 
passage is distorted. (In contrast, the subjects’ accuracy on the recognition task is 
much better—at least reliably greater than chance.) 

A subject's simplification is measured by his s-score (number of overgeneralizations 
minus number of pseudo-discriminations) and, if he is in a recall group, by his s' score 
(number of correct nested assertions minus number of correct disjunctive assertions). 
Simplification occurs. The mean s-scores of all groups in both experiments are reliably 
greater than zero. Thus, distortion tends to yield simplification. Moreover, the mean 
s'-scores of the successive recall group in Expt. II is reliably greater than zero. Thus, 
the selective recall of these subjects tends to yield simplification. 

But simplification does not increase over time. In the recognition condition in 
both experiments, the s-scores actually decrease for subjects who are tested both 
immediately and after a delay. The results in the recall conditions are not so clear- 
cut, but there is certainly no tendency for an increase in s scores. Nor do s'-scores 
increase; in fact the s'-scores of group D are significantly lower than those of group C 
immediately after reading. 

The previous findings that simplification increased over time may be due to the 
fact that simplification and forgetting are confounded in the method of reproduction. 
That is, by simply omitting reference to certain sets in his reproduction of meaningful 
material, the subject appears to have simplified it. 


CONCLUSION 


The system for measuring distortion discussed in this paper is not limited to 
measuring distortion of written material. It has been shown (Dawes, 1964) that 
logical fallacies as well may be classified as either overgeneralizations or pseudo- 
discriminations, and that here too, overgeneralization predominates. Finally, the 
point that overgeneralization increases structure yields a plausible reason for 
expecting overgeneralization to be a more common distortion than pseudo-discrim- 
ination, whether the distortion is of written materials or of other input. Garner 
(1962) has written: ‘the search for structure is inherent in behaviour’ (p. 339). He 
was discussing probabilistic structure, measured with the statistics of information 
theory. This paper has discussed semantic or logical structure, measured in terms of 
set relations; it has been shown that subjects’ distortion of meaningful written 
materials tends to increase the structure in that material. 


I should like to thank Dr Melvin Manis and Miss Barbara Gans for their valuable criticisms 
of this research and this paper. I should also like to express my appreciation of Mrs Mary 
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RELATION BETWEEN SEMANTIC SATIATION AND 
VERBAL CONDITIONING 


Bx J. P. DAS* 
University of California, Los Angeles 


The relation between extent of semantic sati 


P. tasks was investigate 
measured by polarity-difference scor 
satintion treatment. Trials to reach criterion of lea: 


tioning tests. 
r = — 0-484; the mean satiation score 
slow learners, were also signific: 
that facility in verbal conditio 
semantie satiation. A subsidiary 
verbal conditioning test scores. 


| The predicti 
| satiation should be positively rel 
recent study (Das, 1964a). Among 0 
relation between hypnotic suscep 
r be strongly correlated. It implied 
to have low satiation scores. This, 
bility is related to scor 


ntion and trials to learn two verbal conditionin; 
d in a sample of thirty-eight college students. Semantic satiation d 
es between rating the words before and after a standard 
rning wore combined for the two verbal condi- 
The correlation between the satiation and verbal conditioning scores w: 

s of the subjects, dichotomized at the median as fast Me 
antly different. These results are consistent with the predi ü o 
ning, like susceptibility to hypnosis, depends on ns o 
finding was a significant correlation, r — 0-42, between ee 


on that proficieney in verbal conditioning and resistance to semantic 
ated was formulated on the basis of results of a 
ther things, this experiment investigated the 
tibility and semantic satiation, which were found to 
that subjects highly susceptible to hypnosis tend 
together with the finding that hypnotic suscepti- 
es on eye-lid conditioning (Das, 1958) and to verbal condition- 


ing (Weiss, Ullman & Krasner, 1960), leads to the anticipation that verbal condition- 
ing, like hypnosis, would correlate with satiation. It is possible that in hypnosis, as 
in verbal conditioning, a few verbal stimuli are repeated over and over again; an one 
| for whom these repetitive stimuli cease to act as meaningful signals cannot hava li h 
scores either in hypnosis or in verbal conditioning. Thus proficiency in verbal a 
tioning will depend on how far an individual can attend to the stimuli without bec : 
ing satiated. Although the assumption of a relation between verbal conditioning el 


for the experiment. 


hypnosis is not necessary for the present study, it nevertheless provides the rationale 


Tasks and procedure. Two verbal conditioning tasks and a test of semantic satiation were 


, 
| METHOD 


administered to all subjects. 


| One of the verbal 
| the subject was aske 
| available, and to mak 
| with one modification, 
i using just one of the pronouns 
j to the use of only the t 
i 

| 


asked in the present study 
Pronoun test. One-half o 
and tho other half for starting à 8 
circular card with the four pronoun: 

* Now at Utkal University, Bhubaneswar-4, India. 


conditioning tasks was Taffel’s (1955) ‘Pronoun test’, where on each trial 
d to choose one of four pronouns and the only verb in the past tense that w; 
e up a sentence. The test had been used in the past (Das & Mitra. 1962) 
which was that subjects were asked to make up a two-word Aouad 
and the verb, whereas in Taffel’s study subjects were not restricted 
wo words. Latencies of response will be relatively stable with the Das & 
Mitra procedure and subjects learn faster than under Taffel’s original procedure. Subjects were 
to make up a two-word sentence, and were given sixty trials in the 
f the subjects were reinforced for starting a sentence with ‘I’ or ‘We’ 
entence with ‘He’ or ‘They’. A subject found before him x 
s written round the circle, and he was asked to choose one 
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of them to make up a sentence as soon as he 
in the past tense were recorded on I 
seconds after the subject had given his response, the next verb w 
was reinforced with ‘right’ or “wrong”, depending 
of the correct or incorrect pronouns 

The other verbal conditi 
used test (Das, 1961), and consisted of antici 
when one of the two stimulus words, 
syllables of comparable 


heard the verb from the magnetic tape. Sixty varbs 
tape, and were presented to the Subject one at a time. Jan 
as presented. Every response 
upon whether the subject had pieked up one 


according to the experimenter's scheme, 


fi E 5 "oviously 
oning task, the adjective test, was a modification of a previously 


pating whether the word ‘good’ or ‘bad’ will follow 
‘Tes’ and ‘Tig’, were presented. The latter were a. ail 
low association value taken from Underwood & Schulz (1960). DN 
nonsense syllables were recorded forty times on magnetic tape, in a predetermined. ran 


Sequence. As soon as any one of theso stimulus words was heard, the 
anticipating either ‘good’ or ‘bad’ 

announced whether his gue 
each of these operations. 


subject responded | by 
; he then heard ‘good’ or ‘bad’ from the tape, and the u 
ss was right or wrong. A fixed interval of 10 Sec was allowed btt 
One half of the subjects were arbitrarily assigned to the “T es-good, 
Tig-bad* group; the other half to the "Tes-bad, Tig-good’ group. 

In the Pronoun test, the subject's choice of pronoun and the latency 
on every trial. Similarly, in the Adjective test both the subject's r 
latency were recorded. The two tests w 
subjects were 


tested for semantic 
done to avoid 


of his choice was recorded 
esponses (good or bad) and their 
ere administered in a counter-balanced order, but all 
satiation after the two tests of verbal condi 


tioning. This was 

any residual effect of satiation on verbal conditioning. . Das 

The test of Semantic satiation was essentially the same as that used in a previous study (Das, 
1964). The five Stimulus words chose 


n for satiation treatment were 'child', ‘me’, ‘rich’, 
‘family’ and ‘truth’. These were given to subjects for rating on six semantic-differentials te 
each from the dimensions of ‘evaluation’, ‘Potency’ and ‘activity’). Subjects received the fiv B 

i predetermined random orders. As before, each word was presented ES 
Tepetition at 2-3 Sec for a period of 40 sec and was rated again on the same scales immediate! y 
i he order in which the words were rated before repetition was followed for 


- An interval of 30 scc was allowed between the end of 
rating one word and repetition of the next word, 


ded to the test after the final rating of all five words. This consisted of 
i - Each of the satiated words was presented with te 

ubject should give as many associations to the word as ho could until ei 
Ina Ped at the o i . ncy for the first association to each was Map 
tive reports were taken at the end of the verbal conditioning tests, as well as at tho enc 
atiation test. 


er verbal conditioning. Then the satiated words wore 
esponse words for 1 min. T" 
lunteers Partieipated in the experiment as a class requir 
N Ory psychology. 
© Subject, and the experimenter with t, 
Sim ed WR a one-way vision window. The equi P 
liteneies A Von i MC mud tape, to the subject and to measure tho subject's respons 
is e er, ME. 
Phones were used. Th unters Kloekoun; 


: 18 
off th, ney of response was the interval begining when a Teri 
i i ci 
A fixed period of 10 see inar and ending when a subject’s oral response stopped the 
tape. Communicatio 


Resurng AND DISCUSSION 
The relation between Sema 


= ntic satiation and verbal conditioning is discussed first. 
Some subsidiary findings Concerning the tests of verbal conditioning and of satiation 
are then discussed Separately 


"m 
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Semantic satiation and verbal conditioning 


The learning score on each verbal conditioning test was the number of trials to 
reach a criterion of eight consecutively correct responses. A subject was classed as a 
non-learner if the criterion was not reached by 60 trials in the Pronoun test, and by 
40 trials in the Adjective test. A combined learning score for each subject was also 
obtained by adding his scores on the two tests. The latter scores for thirty-eight 
subjects* were divided at the median, separating them into nineteen fast and 
nineteen slow learners (FL and SL). Comparison of the mean satiation scores (polarity 
difference) of the two groups revealed that the FL group had a significantly higher 
score (mean = + 1:31, S.D. = 5-60) than the SL group (mean = — 5:42, s.p. = 4-50); 
t= 408, D.F. = 18 P < 0-001. Following the prevalent practice of describing 
positive and negative satiation scores (cf. Lambert & Jakobovits, 1960; Yelen & 
Schulz, 1963), the FL group demonstrated semantic generation, and the SL group 
semantic satiation, However, such a dichotomy is not very meaningful, since each 
mean was derived from a set of positive and negative polarity-difference scores. The 
means imply that the FL group displayed stronger resistance to satiation than the 


SL group. 


Essentially the same relation is expressed by the product-moment correlation of 


y = — 0-484 between the combined learning (error) scores and the scores on semantic 
satiation of all thirty-eight subjects. High error scores were associated with negative 
satiation scores. This is consistent with the relation observed between hypnotie 
susceptibility and resistance to satiation (r = 0-667; Das, 1964a). Thus the results 
confirm the prediction that efficiency in verbal conditioning may depend partially on 
the magnitude of resistance to satiation. The large error variance in the combined 
learning scores perhaps limits the chances of obtaining a strong relation. 

A second measure of semantic satiation was associative response time (RT) to the 
satiated word presented as a stimulus. The score was the RT for the first response 
word on presentation of the stimulus word. The total RT score for a subject was 
simply the sum of the RT for all five satiated words. Following the same dichotomy 
of FL and SL, the mean difference in RT for the two groups gave = 1-70 (D.F. = 18; 
0-20 > P > 0-10). The means for the FL group (11-89) was shorter than that for SL 
group (14:03), as would have been expected from the correlation between learning 
and resistance to satiation; but its failure to reach statistical significance again 
suggests, as Was found before (Das & Cook, 1964), that associative RT to a satiated 
word is an inadequate measure of semantic satiation. In fact, the two measures of 
satiation were found to have little relation with each other: the product-moment 
correlation between polarity-difference scores for the thirty-eight subjects and total 
RT was 0:07. The two measures probably represent, respectively, connotative and 
associative satiation (Amster, 1964), and the near-zero correlation is suggestive of a 
lack of close correspondence between the two types of satiation. 


š a imi d. One subject did not co-operate during testing, givi rand 
subjects were eliminated. : 0 pi E 8, giving random 
No Lieu qnt s give free associations to the five satiated words. The other subject was found 
pons i 
to have incomplete latency records. 
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= 0:42 (P < 0-01) between the 
arlier study suggested that verbal aondinon- 
oning, might not correlate with each other 
asks was very similar to the Adjective test, 
attern discrimination with verbal cues. Apparently, 
ar to each other than the present tests. This may 


ed performance in the 
eans of the Pronoun test given first versus second 
= 1:29; D.F. = 36;P > 0-20). For the Adjective vente 
ce was almost significant: t = 2-0 < 2-027 at P = 0-05. 


s, the further assumption that the en 
f some common ability in verbal conditioning woul 


: : : : 3 d 
be necessary to account fully for the Substantial relation obtained here between th 


two tests, 


- mbert (1963) had a mean of — 1-92 
for a Canadian Sample. However, in the classical study of Lambert & p ni dei 
(1960), the mean was considera i Differences in the choice an 


ores as a measure of satiation has 
een questioned (Schulz, Weaver & Radtke, 196 ). These investigators found no 
evidence of relati 


tive loss of meani s when repeated by an experi- 
ted by a control group in a ‘post-test only’ design. 


55), “family? (9. ee 
St association for these = en 30), and ‘rich 


(2-23). The most eae 
c Words were: truth-good (n = re hild- 
small (7), family-mother (8), and ric -money (16). The word ‘rich? appears to be the 
most familiar, and has the shortest associative lat 
highest negative Polarity-diffepe 


ency; it also happens to have the 
individual Words ( 


polarity-difference scores for s 
chig 5 mmed over the six Semantic differentials are: truth, +0:03;5 
Uh P095 chila, — 0-95; family, —.0.03, rich —137 


i : so 
. Since the observations are 
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few, no correlational statistics can be used. The data merely serve to suggest that 
familiar words are easily satiated, à finding reported in previous studies on satiation 


(Das, 19640). 
The introspective reports following verbal conditioning were analysed with a view 


to detect learning without awareness. All subjects who learned a task could verbalize 
the simple principle of the test. However, there were two subjects who verbalized 
the principle correctly, but who did not reach a criterion of learning. The typical 
answer given by them indicated that they did not care for the experimenter’s verbal 


reinforcements. 
The introspective reports following satiation were not particularly informative 


except in a few cases where subjects wanted to explain why pre-repetition rating 
would be likely to change following repetition. A new explanation given by these 
subjects was that they attended to the meaning of the word on the first rating, but 
to the sound of the word on the second rating. Experiments deliberately manipulating 
this variable may prove to be important in the theoretical interpretation of semantic 


satiation. 
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THE EFFECT OF SHORT PERIODS OF FOOD-DEPRIVATION 
ON HUMAN PERFORMANCE 


By R. A. KENNEDY* ano A. G. KEENE 
University of Melbourne 


This study reports tho effect of periods of food-deprivation varying from 0 to 10 hr on human 
performance in two simple tasks. The argument is advanced that an interpretation of the results 
in terms of traditional Hullian multiplicative drive theory is unsatisfactory. A possible 


alternative to this approach is considered. 


There are comparatively few studies of the effects of short periods of food 
deprivation on the performance of human subjects. In the main, these have directed 
attention towards selective effects in perception, and systematic changes in word- 
association tasks (Brown, 1961). However, information on the effects of food 
deprivation in a variety of situations, including more complex learning tasks, is of 
some importance for traditional Hullian theory (Hull, 1943, 1951). In particular, this 
theory would assume food deprivation to contribute directly to strength of drive (D), 
which, in turn, is related to performance in a monotonic fashion. Thus, if the effects 
of inanition may be ignored over short periods of time, performance would be 
expected to improve steadily as the level of deprivation increased from, say, 0 to 10 hr. 

There is now a considerable body of evidence for a curvilinear relation between 
various measures of ‘arousal’ and performance (Malmo, 1958). This arousal theory, 
which is to a degree physiologically committed, suggests that an optimal level of 
cortical activity is necessary for the performance of a task. The Hullian theorist with 
regard to the mechanism of the hunger drive in human subjects would presumably 
speak in terms of some substance present in the blood which bathes the neural 
structures constituting gp, and thereby ‘sensitizes’ them, increasing the probability 
of their responding. Although the argument seems somewhat tenuous it could be 
suggested for the arousal theorist that stimuli characteristic of increasing deprivation 
would serve to raise the level of cortical activity. Both theoretical systems remain 
viable in spite of their physiological encumbrances. Malmo (1958) equated ‘arousal’ 
and ‘drive’, suggesting a relation between drive and performance distinct from that 
of the Hullian theorist. Differential prediction is made difficult by the fact that 
obtained curvilinearity in the relation of drive to performance may be derived in 
the Hullian case by the postulated positive relation between inanition (c) and 
deprivation; and also by the fact that D may be expected to enhance not only ‘cor- 
rect’ responses, but also competing ‘incorrect’, response tendencies. 

This paper discusses the performance of human subjects in two situations: a 
relatively simple checking test (Minnesota Clerical Test, Andrew & Paterson, 1946), 
and a more complex paired-associate verbal learning task. 

For the checking test, the arousal theory would predict an ‘inverted U’ relation, 
n of the optimal level being a function of the difficulty of the task, 
ermination. In this case it is difficult to see how a multiplicative 
* Now at Department of Psychology, Queen's College, Dundee. 
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theory of drive can predict anything other than an improvement in performance 
with increasing periods of depri 


vation, up to the time when the effects of inanition 
are more than negligible. Evide 


nce on the inanition component in Hullian theory à 
rather scant: Hull (1951) quoted a study made by Yamaguchi (1951) which showe 


a decrement in the performance of rats (presumably due to inanition) ye — 
food-deprivation. An experiment by Horenstein (1951) examining in detail $ 1c e = 
of up to 24 hr of deprivation in rats showed no evidence of a decline in peas 2 
as found after only 2 hr. While it is easy to appr ecia 
will affect the performance of a demanding physica 
is should occur with relatively short periods of depriva- 
y tasks calling for no physical effort. In any case no 
m of inanition in human subjects is available. P 
ng situation prediction is more complicated. The 


gain predict a curvilinear relation betw 
formance, with an optimal point somewhat below 


task (Bindra, 1959). Spence (1956) 
Paired-associate tasks where the 


frequency associates of 
ments in 


i derivations from his theory must oni iecur 
"boundary conditions? with regard to experimentation. This study is not intende 
to be a test of his position: the extrapolations fr 


om his work are those which would 


urg & Underwo, 
om orders 


Tm: stimulug word, followed by a pause of 3-5 sec; the stimulus- 
©; and the next Stimulus item. An inter-trial interval of 5 sec si 
during the 3:5 sec pause. This response, together with the origina 
magnetic tap 


© and used in a study of response latencies not reported 
made a Written record of the responses. 


Tesponse pair; a, Pause of 2 se 
used, the Subject Tesponding 
list, was recorded on a Second 
here. The experimenter also 
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Procedure 
The thirty subjeets were randomly assigned to three groups of ten. All the groups were given 
details of the times at which they were to eat on the day of the experiment, and the times to 
report. One subject from each group was tested each weekday for 10 days. Group 1 (10 hr 
deprivation) ate at 8-00-8.15 a.m. and reported at 6.15 p.m.; group 2 (5 hr deprivation) ate at 
1.00-1.30 p.m. and reported at 6.30 p.m.; group 3 (no deprivation) ate at 6.15-6.30 p.m. and 
reported at 6.45 p.m. Subjects were allowed to eat one of a choice of three meals, each of which 
had a calorifie content of about 800. The meals were made up mainly of bread, butter and milk. 
They were asked to drink only water between the time of their last meal and the experiment. 
In each testing session the subject first completed the checking test, and then performed the 
paired-associate learning task. Standard instructions for the M innesota Clerical Test were given, 
the score recorded being the number of items attempted in 4 min (8 min are allowed if the norms 
of this test are to be used). Normal instructions for paired-associate learning were given, in- 
cluding a one-trial practice session on a three-item list. Three subjects (two in group 2, and one 
i h apparatus failure or through failure to observe instructions. 


in group 1) were lost either throug : E ) 
"Three further subjects were dropped at random in the analysis of the learning data in order to 


provide three equally sized groups. 


RESULTS 


On the Minnesota Checking Test the mean score of the 0 hr group was 68-1; of the 
5 hr group, 78:8; and of the 10 hr group. 61-4. There is an apparent "inverted ge 
relation between performance and hours of deprivation. As the distributions of scores 
were markedly non-normal, and the groups were small, these data were analysed 
using non-parametric tests. A Kruskal-Wallis analysis of variance over the three 
groups gave H = 6-25 (P < 0:05). The differences between pairs of means were 
tested using the Mann-Whitney U statistic. The Ohr and 5hr groups, and the 
5hr and 10 hr groups, were significantly different (z = 1-65, P < 0-05; z = 2-34, 
P < 0:01). The 0 hr and 10 hr groups were not significantly different. 

Table 1 shows the mean and s.p. of the total numbers of correct responses made 
by the three groups on each trial of the learning task. The apparent differences 
between the groups were examined in an analysis of variance of the combined scores 
on the first two and the last two trials (cf. Table 2). Since the list was very easy to 


Table 1. Means and s.v. of correct responses for the first two and the last two trials of a 
paired-associate learning task by groups of human subjects deprived of food for 0, 5 and 


10 hr (n = 8/group) 


Trial 
Deprivation = a; 3 
group : H 2 13 14 
Ohr Mean 2-50 3-25 6-00 6-00 
s.D. 0-93 1-28 0-00 0-00 
5hr Mean 0-75 1:375 5-15 6-00 
s.p. 0-46 1-19 0-46 0-00 
10hr Mean 1:375 2-625 5-625 6-00 
s.n. 1-19 1-41 0-52 0-00 


learn, any differences could be expected to occur only during the early trials; analyses 
of vatin on the first two and the last two trials separately, together with Newman- 
Keuls analyses of differences between means, showed no differences between groups 
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on. the last two trials. On trial 1, the 0 hr group performed significantly better ar 
the 5 hr and 10 hr groups (P < 0-05). The 5 hr and 10 hr groups were not "care à 
cantly different. On trial 2, only the Ohr and 5hr groups differed significantly 
(P « 0-05). 


An analysis of variance of the numbers of errors made by the three groups gave 
clearly non-significant results (F = 1-05; D.F. = 2 and 21 ; P > 0:20). 


Table 2. Analysis of variance 


of the combined correct responses for the first 
two and the last tw 


o trials of the paired-associate learning task 
Source 


D.F. 5.8. M.S. F P 
Between subjects (S) 23 45:6 =s == -— 
Deprivation (D) 2 15-0 7-50 5.14 < 0-05 
Subjects within groups 21 30-6 1-46 — — 
Within Subjects 72 426-0 — — — 
Trials (7) 3 377-9 125-96 244-93 « 0-001 
DxT 6 12-7 2-12 3:76 < 0-01 
T x within groups 63 35-4 0:56 = — 
Total 95 471-6 e— E "D 
Discussion 


study are 
ined curvil 


ollows from the fact that the relative performance 


group performed best in the 
group in the checking task. 


É at of Spence one might attempt to account for the 
tively poorer performance of the 5hr group in learning the paired-associate list, 


ey would make more errors. However, differences in 


" ed to be legitimate, 
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level being lower for the more complex task. In this context, it must be recalled that 
O hr of food-deprivation cannot be equated with zero level of arousal. Stimuli 
characteristie of satiation would be expected to contribute to the level of cortical 
activity, as would various other sources of stimulation. 

The findings of this study demonstrate measurable changes in performance on 
simple tasks with relatively short periods of food-deprivation. In the light of them, 
Malmo's comments (1958) on Franks’ work (1957) appear reasonable. He noted that 
with two groups of subjects, deprived for either 0 or 18 hr of food, drink, and tobacco, 
no differences in the rate of acquisition of a conditioned response would be expected, 
since the optimal point of arousal between these two points had possibly been missed. 
This does not, of course, alter the original interpretation that Franks placed on his 
results illustrating the inapplicability of the Hullian model in situations of this sort. 
However, his contention that the absence of differences between groups could be 
taken as evidence for the introversion-extraversion theory of conditioning gains no 
support from the present results. 

The present results may also be taken to lend further support to the Yerkes- 
Dodson Law, (Yerkes & Dodson, 1908). This well-known statement of the relation 
between task difficulty and motivation has been given consistent, if sporadic, support 
over the past fifty years, recently for instance by Broadhurst (1959). Inasmuch as 
; aid to stem solely from the manipulation of appetitive 


the present data could be s 
a hitherto neglected area (Cofer & Appley, 1964, 


drives the law is given support in 
p. 523). 
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THE EFFECTS OF DISTRACTION ON PURSUIT ROTOR 
LEARNING, PERFORMANCE AND REMINISCENCE 


Bx HANS J. EYSENCK AND WARREN THOMPSON* 
Institute of Psychiatry, University of London 


Five groups of thirty subjects were equated for performance on the pursuit rotor, and were then 
given massed practice under conditions of no distraction, a little, medium or considerable 
distraction, as well as a control distracting condition. It was found that performance declined 
proportionally to the amount of distraction given and that the effect of distraction was on 
performanco only, and not on learning. During a subsequent rest pause half the subjects were 
given a distracting task, the other half were simply rested; performance after this rest period 
failed to show any effect of the distracting task on consolidation processes theoretically taking 


place during the rest period. 


The measurement of distraction effects, i.e. the investigation of the effects of a 
distracting task (P,) on performance on another task (P4), was introduced into 
psychology in the 1880’s, and reviews are available by Geissler (1909), Pauli (1930), 
and Kreezer, Hill & Manning (1954). Most of this work arose from an interest in 
certain problems of attention. As this concept began to be disregarded by psycho- 
logical writers in the last thirty years or so, work on distraction began to decline, 
although many of the original findings, in spite of being based on small samples, 
inadequate experimental data and poor statistical treatment, are nevertheless 
capable of verification (Sterky & Eysenck, 1965). 

The experiment described in this paper makes use of distraction in order to attack 
certain theoretical problems in learning theory which are rather far removed from 
those which motivated the earlier experimenters, and is in line rather with more 
recent work, such as that of Briggs, Fitts & Bahrick (1957). In particular we were 
concerned with two questions which have not received an adequate answer in modern 
learning theory. The first of these relates to the well-documented fact that perform- 
ance on P, declines when P, is simultaneously performed, in rough proportion to the 
amount of attention required for the execution of P, (Sterky & Eysenck, 1965); 
is it only performance which is interfered with, or is there also an interference with 
learning? Hullian theory, and indeed any form of reinforcement theory as applied 
to the learning of skills, would suggest the latter. Let us assume that over a period of 
5 min two groups performed on the pursuit rotor, one without P4, the other with P}, 
and let us assume further that performance of the P; group is roughly at a level one 
third that of the group without Pa- This means that the P, group will only receive 
one third of the total reinforcement given to the other group, reinforcement being 
aning ‘knowledge of successful performance’. If learning is dependent 
einforcement, then the P ; group should learn less well than the other 
if learning is mediated in whole or in part by the successful per- 
formance of a given task, then again the no-P ‚group should show considerably more 
learning than the P, group. Even using a rather old-fashioned type of nomenclature 
one might think that the more attention an individual can devote to a task which he 


here taken as me 
in any sense on T 
group. Equally, 
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is attempt, so that the no-P; 
is attempting to learn, the more a mm eia peii learn much 
group, = " Fh umen, en is demonstrably affected by P f - 
ac iir eid m to be dealt with relates to the events which take piang "e i 
a rest pans following a period of massed practice. Eysenck UEM a on 
pursuit rotor learning a process of consolidation takes place during = ina etd 
Which enables performance to reach a higher level after the rest en en s re 
thesis is an alternative to the Hull-Kimble theory of dissipation o we arderet 
tion. Several writers have shown that whatever processes may go on d rin 
pause are relatively immune from various types of activities, MERGE ; x - Rh 
to the experimenter to rating jokes and pictures, or looking at magazines. audi rotor 
been shown, however, that other types of activity, such as carrying out purs aera 
practice in a mirror has the effect of interfering with consolidation if edere This 
+ carried out during the first few minutes after massed practice (Pyaenak, ‘ is 1 oss 
not known whether these different effects are due to the more or less "real 
demanding qualities of P4, or whether the differences are due to v^ "der den 
degree of similarity existing between pursuit rotor performance and picem ws 
performance in a mirror (the term ‘distracting task’ in this connexion re a katra 
possible distracting character as far as the process of consolidation is his 
It seemed likely that an experiment of this kind using a P, making consider: 


es ER 'suit rotor 
demands upon attention but nevertheless quite different in nature to pursuit r 
learning would throw light on this problem. 


METHOD 
Plan 


— > T, 
One hundred and fifty male subjects (industrial apprentices), TUNEAR mago from ys i e 
were divided into five groups of thirty each. Subjects were not naive with menyat “ sion 
rotor learning but had taken part in an experiment 12 months previously. Subjects were ass 
to groups on the basis of t| 


: E ing an 
heir average level of performance on the pursuit rotor task during 
initial practice period extending over 2 min. 
Tasks 


] : i . Tho 

The experiment involved two tasks, the primary task (P,) and the distracting task ee of a 
primary task was pursuit rotor learning, in which cach subject attempted to keep the tip 
stylus in contact with a ‘ 


jects, 
i target’ ona rotating turntable. For each of the five groups of subje! 
the primary task itself 


a kN the 
z 5 was invariant. Differences between groups involved variations of 
distracting task performed simultane 
always massed and i 


W: 1 g yas 
ously with the primary task. Pursuit rotor performance W 
integrated over 


u > in 
: 10 sec periods. Details of apparatus, instructions and scoring 
have been given elsewhere (Eysenck, 1964). 

The distraeting task consisted of pr 


5 o 
Me iR essing either the right or the left foot, pedal in pone e 
one of two distinctive signals, a high- or low-pitched tone. During the experiment, the subj sot 
was seated in a chair with each of his feet resting on a pedal. Tones were transmitted to the eir sa 
through earphones, and he was instructed to respond to the high-pitched tone by pressing 
right foot pedal and to the low-pitched tone by pressing the left foot pedal. he 

Three levels of difficulty of the distracting task were used, those levels depending upon th 

frequeney with. Which tones d rà : 


siirat- 
3 AR were transmitted to the subject for his response. In the easy distr 
lion condition the subject responded 
a response to 47 tones/min 


to 20 tones/min; the medium distraction condition requir s 
n ; : ; and subjects in the difficult distraction condition responded to 2 
tones/min. High-pitehed tones and low-pitched tones were presented in random order. Further 
details of this experimental set "D; and data regarding its effectiveness, have been given by Sterky 
& Eysenek (1965). x 
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Practice periods 
Mus oc prd wu um le m «i ee the primary task and the distracting task. 
mad y E hr cwm ^ "a , ets à Ps et he paruy task. Since the groups were to be 
e Bic initial a ility o the subjects on the pursuit rotor, scores on this initial 
ice p riod determined the assignment of the subject to a group, Following this initial 
practice period, each subject performed the difficult condition of the distracting task for 2 min 
After these two practice sessions, subjects were given a 10 min rest period during which thëy 
performed an irrelevant task, i.e. ranking a set of polygons according to aesthetic preference. 


Tnitially all five groups were give 


Experimental period I 
of the five groups was t 


During this 5 min period each 
erformed the primary tas 


the primary task only. Group Bp 
condition. Group C performed the primary task and the distract ing task in t 
Group D performed the primary task and the distracting task in the difficult condition. Group E 
(a control group) performed the primary task, but in addition subjects were instructed simply to 
press either of the foot-pedals once each second; although these subjects heard the tones through 
the earphones (medium condition), they were instructed to ignore them. 

During the last 30 see of this period, all distracting stimuli were withdrawn, for reasons ex- 
plained below. After experimental period I, all subjects had a 10 min rest period, during which 
thoy again performed the irrelevant task of ranking a different set of polygons. 


k and the distracting task in the easy 
he medium condition. 


Experimental period II 
of the primary task only for all 


divided into two subgroups of 
d the difficult condition of the 


" The second experimental period consisted of the performance 
fivo groups for 5 min. After this period each of the groups was 
fifteen subjeets cach. One of the subgroups of each pair performe 


distracting task for 5 min; the other subgroup had a 5 min rest period. 


Experimental period III 
of the primary task for 2 min by 


The last experimental period consisted of the performance 
all subjects in each of tho five groups. 


I nstructi 
ctions 
ects were told that during the period the 
ated that there were 30 sec remaining in 
hat they were simply to continue the 


1 meant that they were to discontinue 


Immediately prior to experimental period I, all subj 
©xperimenter would say the word, ‘Now’, which indic: 
the period. For subjects in group n vp gene 
pri i i oups B, C an , this sig 1 r 1 
Primary task. For suben task and merely perform the primary task. e in group E 
Stopped pressing the foot-pedals at the signal and continued the eni id ke k. The use of these 
instructions enabled the experimenter to obtain a pre-rest measure of a subject’s performance 


in a non-distracted condition. 


measured during the initial 
recorded these scores for 
performing the 


Scoring 
was electronically 


rimental periods; the experimenter 
termed à trial. In addition, for subjects 


correct and omitted responses was kept. 


For the primary task, time spent on target 
Practice period and the three exper 
each 10 see period, each period being 
distracting task, & record of correct, mM 


RESULTS 
nitial practice period and experi- 


1. It will be seen that all groups 
in practice period preceding the 


scores during the i 
been plotted in Fig. 
ng the 2m 


Pursuit rotor performance 
mental periods I and II have ^ t 
Perform in almost identical fashion duri 


reated as follows. Group A pooma 


+ 
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experiment proper, and analysis of variance confirms a complete absence of significant 


difference between groups. There is a significant learning effect at the 1%, level, but 
no significant interaction. 


The differential effects of P 
mental period I, where the gro 
of distraction presented. Fig. 
D, showing a linear relation 


a are shown in the first twenty-seven trials of experi- 
ups were graded in precise accordance with the amount 
2 gives a plot of the performance of groups A, B, C and 
between time on target and mean signal number, which 


30 


D 
[EU 


Reminiscence 


N 
e 


e 
u 


Total time on target (sec.) 


10 


3 

Bi 

Experimental period I ant 
z 


Experimental period II 
(with distraction) 


(no distraction) 
30secl 10 min a 5 min 
rest period 


2min 10 min 


r 4 min 30 sec 
Test period 
SED x or practice period, experimental period I (with distraction), and 

Perimental period 1I (without distraction). e 9 , Group A (no distraction e-—-e, 


©, group C (medium distraction) e... e, group D (difficult 
70, group E (control group with distracting task). 


Table 1. Analysis of variance of pursuit rotor scores for the twenty-seven 


trials of experimental period I 


Sources D.F. s.s. M.C. p , 
Between groups 


.49 22.96 .714* 
Between tici 1 — 1089-42 422.36 16714 
I 


Gx 26 38-61 1-49 3-548* 
E 104 68-52 0-66 1-571* 
Be a groups: ids. 808805 25-27 = 
sidual 3770 1592-11 0-42 = 
Total 


4049 7052-29 — — 


*P « 0.01. 

be tak i i : 
en » = ae u. ot distraction, Group E performed slightly better than group 
this ae ak 2 i Tesponses on the distracting task produced is much higher; 
& certain amount of distraction is caused by the need to link the 


WE Tr | 


— —— €€——————— 


a — 


Effects of distraction on performance 103 


auditory signal to the appropriate foot movement. Analysis of variance (ef. Table 1) 
gave a highly significant difference between groups, and rather less significant values 
of F (although still beyond the 1% level) for differences between trials and for the 
groups by trials interaction. The interaction effect, as can be seen, is due to the fact 
that group A declined in performance throughout the practice period while the other 


groups (particularly group D) improved. The decline of group 4 shows the usually 


Time on target (sec.) 
m 
Ul 


40 60 80 


Mean signal number 
traction (mean signal number per minute) 
rotor task. 


0 20 


ct of the severity of dis 


ig. 2. Di ial effe À 
Fig. 2. Differential e pe iim qum pursuit 
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tervening between experimental 
— —, rest prior to experimental 


uring experimental p 
the 5 min period in! 


xperimental period II; 


Fig. 3. Performance on pursuit pem 
either distracting task O* vus jor to © 
Periods: —-—-, distracting task pP 
Period III. 


104 H. J. EYsENCK AND W. THOMPSON 


found phenomenon of post-rest decrement; the unusu 
other groups is possibly due to some such effect 
ing stimulus by making responses more 
cance of differences between 
between means was used, andi 


al increase in scores of the 
as learning to disregard the distract- 
automatic. In order to establish the signifi- 
pairs of groups, Tukey’s (1949) test for differences 
t was found that each mean was significantly ears 
from every other mean at the 1% level, except that the difference between the means 
of groups E and C was significant only at the 5 % level. 

All groups worked without P, for the ] 
In spite of the difference in p 
the five groups! are indistingu 
P, (P > 00 
learning but 


ast three trials of experimental period I. 
ursuit rotor performance during the preceding trials, 
ishable from each other during these 30 sec without 
5). Thus it would appear that there has been no interference kin 
that P, has Simply held down performance to a lower level in stric 
accordance with the amount of P4 imposed. . . 

This finding was brought out equally clearly in experimental period H. All five 
Eroups show identical reminiscence and identical performance; none of the differ- 
ences is statistically significant. The on] y source of variance giving rise to a significant 
F ratio is that there is a highly significant decline in performance 
for all groups. Interaction effects are negligible. All data summarized in Fig. 1 agree 
therefore in dem ilure of P, to affect learning and the conclusion is 
performance only. 


e original groups) who were given 5min rest between 
experimental periods TI and III, and the other seventy-five subjects who performed 
the medium condi i 


nificance, In addit. 
od II to the first 
nt difference was fo 
ta that the two ty 


Word must, 
the initia] praet 


' is employed, it is found that the 
actice period, the between-trials 


ain significant (P « 0-01), while the differ- 
al period III is significant (P < 0-05), using 
usions, therefore, are not affected by the use 


the ‘ conservativ 


e test’, O 
of the conservat; 


: Ur main concl 
lve test, 


v 
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Discussion 


The results of this experiment are unusually clear-cut. They are: (1) distraction 
depre ses performance on the pursuit rotor; (2) the interference caused by distraction 
is a linear function of the amount of distraction provided; (3) distraction does not 
affect learning, but only performance; (4) distraction does not affect consolidation. 


It may be useful briefly to discuss these results in the framework of consolidation 


theory. We may conceive of what happens during massed practice on the pursuit 
rotor, followed by a rest period, along the lines of the following diagram: 


L €, M 1 Cs M 2 


In this diagram Z stands for the original learning process which is set into motion 
S . and which may be conceived in some such way as the setting 
assemblies’, for instance. These cell assemblies, however, 
are not immediately available for improved performance; they require a period of 
Consolidation (C,, or primary consolidation). Primary posu qe can only take 
place during a rest period and if no rest period is programmed within a given time 
after the original learning, the cell assemblies cease to function and are no longer 
available for consolidation. The period during which they are perdón 18 probably 
of the nature of 12-15 min or thereabouts. The length of time taken by primary 

amount of learning that has 


x the 
Consolidati complete depends of course on th 
to be nes cbe on apparently it does not exceed, in normal persons, 8 or 10 min 


(in schizophrenics there is evidence that it canine nn iiia ri AE. 
Consolidation takes place it places Ud oí = ne If ger, ec ee is 
thus makes it available for the improvement of per i m s rage to | = ti 
Continued there is now & transfer from eae en em en 
Memory storage; this transfer is designated Cs E pen = a {he een fun 
to as secondary consolidation. à peepee i Pl PA y 
1 à ^ A k ar à E deer d 
mini monday aaa Se pt ome 
'tis necessary because in the usual type of consoli ed : r er. e ve is = 
Made to s ary d in consolidation. This is due to the = t suf ao sae 4 Ww ua 
hat has a cud in this field has Beste -" A on we dedos the 
Practice: rimar consolidation occurs natural ipo um hpc Peel n 
Test perio foll dx each increment of learning. i pa Winrar 
AS w TM = jlarities, between primary & 3 y N : P 
ell as important simi“ shed in a relatively short 


i : rson is accompli 
Pr :dation i normal person "© : 
Tome consolidation ™ M ndis consolidation apparently takes considerably 
lod of time, whereas $ 8 
7» 


to several days. Unfortunately, no direct 
on R s -g from 30 sec = TCR" H ask 
eee possibly extending forence with secondary consolidation in skilled tasks 


‘dence is available on in tice conditions, SO that part at least of the theory 
1 


Performed under massed pra culative. 
E» ned above must ey acum processes underlying ei en as 
e : N . i 7 rac- 
wert Would appear that th cda consolidation, are not easi 7 ie» a ei : a strac 
SA those underlying seco" distraction is very closely similar indeed to the acti- 
N, however severe, unless this the first place. The converse presumably also 


'ty itself which has been learned in 


during massed practice 
Up of certain types of ‘cell 
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follows, i.e. the process of primary consolidation ii 


nterferes with the practice of the 
original learning activity, if this is resumed before primary consolidation is completed, 
but does not for other ty 


"pes of activity (for one explanation of this interference see 
Eysenck, 1965). 


We are left with the problem of learning. The theory outlined above accounts for 
the fact that there is very little improvement during massed practice; what little 
there is may be due to a certain amount of primary consolidation taking place during 
blocks, involuntary rest pauses, etc. Our results seem to clarify to some extent the 
nature of the conditions requisite for learning to take place. It does not appear that 
reinforcement, Successful practice, or attention are closely concerned with the 
acquisition of skill during massed practice, as our groups showed significant differ- 
ences in all these conditions during the practice period but failed to show any effects 
on learning. The only remaining condition which appears to be significantly related 
to learning is the actual exercise of the perceptual-motor actions required, and the 
drive conditions under which the individual is working (Eysenck, 1965). Clearly one 
experiment is not sufficient; to settle so important a controversy (cf. also Briggs et al. 
1957) but itis Suggested that the use of distracting tasks may enable us to investigate 
the various theories mentioned at the beginning of this article in greater detail. 
ns ehren for the support of this investigation. Special thanks aro duo to 


Anslint: cipal of Apprentice Training in the Ford Motor Co. at Dagenham, for his 
nting co-operation in arranging for the testing of apprentices at Ford's. 
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THE EFFECT OF DRIVE ON PERFORMANCE AND 
REMINISCENCE IN A COMPLEX TRACING TASK 


By H. J. EYSENCK axo R. A. WILLETT 
Inslitute of Psychiatry, University of London 


high-drive and low-drive groups equated for intelligence 
were given a complex tracing task. Under conditions of spaced practice the low-drive group 
performed significantly better than the high-drive group, and similar differences were observed 
under conditions of massed practice. A rest pause of 10 min was interpolated in the performance 
of tho groups tested under conditions of massed practice, and reminiscence was found to be 
greater for the low-drive groups than for the high-drive groups. Significant post-rest decline of 
performance under massed conditions was observed only for the groups having long pre-rest 
massed practice and not for those having short pre-rest massed practice. 


One of the features of reminiscence and some of the phenomena attending it is the 
degree of task specificity observed (Eysenck, 1965). In a series of md (Eysenck & 
Maxwell, 1961; Eysenck & Willett, 1961; Willett & Eysenck, 1902; nn 
the writer and his colleagues have tested Kimble s (1950) iy T tie I from 
Hullian theory, that in pursuit rotor learning high drive p d = M Br ae al 
Mance and greater reminiscence than low drive; ur oni edes ii : di ten : ai 
in so far as it concerns reminiscence, but have failed Ea soppor " E s e kat TRATOS 
ing differences in performance. The present ae Fs tiun ime wi 
attempt to study the effects - dis conn ced Ps task in question was 
Complex tracing task was substituted for the yc diae d $a 

a Une E dictions regarding the effects of drive 


: i ake pre! 
chosen because it seemed possible to ma 5è P estatement of the Yerkes- 


perform s 's( ) 

» 1 : ance on the basis of E asterbrook's 1959) r 1 

; in be cue utilization. He has proposed that “the number of 
son Law i 


util j ds to become smaller with increase in emotion’, and that, 
Utilized in any situation ten 53 mands the use of a wide range of cues, and drive is 
ema 


Mns tasks, ‘protain, The task chosen requires such use of a wide range of 
w organizing or emotional - de that high drive should lead to a 
"ues, and the prediction WO d this prediction (Eysenck & 
decline in nn A prelimin = (By 
illett, 1962) 
? S E js much m 
A prediction about reminiscent ^ this cone 
Uncertain state of theory in rega" according to 
r *ee-factor theory of pa a task involvin : yee 
ad and post-rest BT in this case, depends primarily on mn “iad 
n *cking or complex tracing d argued, on the dissipation of zehctive Le in 5 = 
Ré » às Hull and Kimble ae onsolidation that takes place hy a on pene eas 
“om that the amit taken place Se nt Pol y "that reminiscence 
ount of learning that has © drive, then it would seem to follow 
Nat learning is impaired py high d oup. The assumption that 


pe i high-drive gr 
: .drive than 1n the hig o ‘ 
ould be greater in the be ae as performance requires ee a spen A 
=. drive impairs En Ad asa third prediction to be teste p " 
;,. 186, and may therefore 


itself, 


An experiment is reported in which 


1d therefore be ma 
om study had supporte 


ore difficult to make because of the 
ept. Eysenck (1965) has argued for a 
which the difference between pre- 
g learning, such as pursuit rotor 
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METHOD 
Subjects 


ntices aged 16-18, all male. The low-drive group wero xa 
the results were known by them not to affect their status $ 
prospects. The high-drive group were given the test En 
nner that they were convinced that tho results would a 76 
their prospects of being tak pany, although in actual fact this was sr ae ete 
n drive, and evidence regarding its effectiveness 
1964). All candidates were given a ve 

igh- "drive groups were í 
hai i i unt MEL aA were found between main pus pan 
atching was considered necessary because correlations of between or ar i a 
een intelligence and performance in the various groups included ir 


producing differences i 
been given elsewhere (Eysenck, 
(N.LLP. Group Test 33), 
on the scores of this test, 
subgroups. Such m. 
were found betw 
experiment.* 


rbal intelligence test 
EM imis 
equated within narrow limit 


Test 


; ‚ays Test. Thero are twenty 
The test used was the Ammons (1955, 1960) version of the Pathw ays Test. The ro ar ri 
sheets to this test, eac printed on it the numbers from 1 to 30 in a -— : 
arrangement, w. centre of the page. The subject has to trace these wi 
pencil, starting from the 1 ing on to tho numbers in sequentional order; the 
à >. The twenty sheets wero stapled together 
rent sequence of sheets randomly arranged. 


score is the 
in random order 


Experimental design 


There were three c 
followed by à 10 min 
5 min massed 


- -— - . — ractice, 
onditions: A, B and C. In condition A there were 15 min massed pra 


rere 
Test pause and 5 min of massed post-rest practice. In condition B ee 
Practice followed by a 10 min rest pause, followed by 15 min of massed pos coast 
as one of spaced practice, each 1 min trial being followed by 1 min ae 
own that 1 min rest Pauses were not inferior to 2} or 5 min rest paus = 
s subjects were prevented from looking at test 

groups (A, B, C in order) was 71, 75 and 67; and in t 


-001); differences between trials 
were also gj 


i i 1 . " s is 
while the interaction between drives and trial 
" +4 has 
nce and this point e 
t considered necessar) 


» where intelligence w. 


as controlled, with those of the Eysenck 
not controlled. On the 


in 
whole, criticisms of the studies reported 1 
trolled would not seem to be well taken, W 
it span, pages 137-142, 
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ER (P < 0-05). As trials are not independent of each other the conservative 
est was applied in reaching these values (Greenhouse & Geisser, 1959), and in all 
other analyses in this paper. 


Table 1. Analysis of variance for condition C, spaced practice 


Sum of Mean 
Source D.F. squares squares F P 
Between drives 5857-26 54:13 < 0-001 
Between trials 148-67 < 0-001 
Drives x tria 60-95 444 < 005 
Subjeets within drives 108-20 = — 
Residual 13:73 — — 
Total PM S — 
High drive 
eo 
2 
$ 
o 
u 


Trial 


e groups for twenty spaced practice trials. 


Fig. 1. Scores of high drive and low-driv! 


again the low-drive group was superior 
cted, it showed a greater reminiscence 
-rest scores showed the difference between drives 
jificance attached to trial differences; there 
Was thus no evidence of learning under conditions — ere ei, Liga 
Test trials the difference between drives is very mucl or m can = u 
(P< 0-001) and the difference between trials achieve significance ( < 0 ), 

E -rest practice under massed conditions. 


m . ing as is usual during post 
l Be end Br condition B: here too the low-drive group was superior a i 
" shows re: 


3 sve oroup, and reminiscence was greater for the low-drive 
qu pe E ps o high e group. Analysis of variance showed ve — a 
during pre-rest to be significantly different (P < 0-05), with no cm ri ee pis 
to the trials or interaction terms; there was again no evidence o ^ a eg ai er 
conditions of massed practice- Post-rest performance shows a difference between 


ndition A: 


Fig. 2 he results of co à 
g. 2 shows the md, si predi 


at all points to the high-drive grou 
Score, Analysis of variance of pre : 
to be significant (P < 0-01), while no Sig! 
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drives significant (P < 0-001), with no significance attaching to the trials or inter- 

action terms. f 
The results of analysis of variance on the four reminiscence scores are given in 

Table 2 (b); Table 2 (a) gives the mean reminiscence values of the four groups. Long 


q Low drive 


High drive 


Score 


Low drive 
O Q 
yo” ag” X a 
x P So 
bo 


High drive 


Score 


Trial 
Fig. 3 


Figs. 2 and 3. Scores of hi; 


preceding nad gh- and low-drive groups during trials 


following a 10 min rest pause. 


eee 
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gr resulted in slightly higher reminiscence, but this difference was non-signifi- 
ant. Low drive resulted in significantly greater reminiscence than high drive. The 


interaction was non-significant. 
Table 2 


(a) Mean reminiscence scores 


Drive 


Pre-rest High Low 
Long 0-282 2-57 
Short 0-960 1-738 1:361 
0-630 2:1 
(b) Analysis of variance of reminiscence scores. 
Sum of Mean 


p.F. Squares Squares F P 


Source 
Between drives I 183-78 183-87 6.1516 < 0-05 
Between length pro-rest 1 2.35 2.35 — 
Drives x pre-rest ji 43-14 43-14 1:4433 N.S. 
Residual 308 9205-82 29-89 
Total 311 943518 


DiscussioN 

The results of the experiment seem to be in good accord with prediction. High 
drive impairs performance under all conditions, i.e. whether spaced or massed 
(Eysenck & Willett, 1962); high drive impairs learning as evidenced by the spaced 
Condition of practice; and high drive, possibly in consequence of this interference with 
earning, produces significantly less reminiscence. In all these features results differ 
from those reported on the pursuit rotor, thus demonstrating again the importance 
9f task specificity. 

One or two other features of the results may be worthy of comment. Ammons 
(1947) has postulated the existence of permanent work decrement as a function of 
€ngth of pre-rest practice, and when we compare groups A me B on trials 16 and 6 
Tespectively with group Q, it will be seen that there is evidence for such a permanent 

€crement in group 4 but not in group B. This effect would be explained by Kimble 
(1950) and Ammons (1960) in terms of conditioned inhibition, but of course our data 
TOW no light on the actual mechanism responsible for the effect. In any case, the 

S i isti ignificant. 

odis entis no aati ao under conditions of massed practice has been 
explained by Eysenck (1965) 25 possibly being due to the on-going and interfering 
effects of a uaclidalidh: Jf this hypothesis were true then we would expect greater 

oup A had been practising 


Inter : A than in group B because gr Y 
Or "re [de ae therefore have more material to consolidate, thus pro- 
ger time an Á 


s 3 ve have noted before, this difference is in fact found, 
li eic MN post-rest only E ie br ane iss nee : 
eil g d that in terms of our theory the ow a Ber E 
high-driy, iem the effect of less learning going on "ps : 1 oe oa ori 
Practice : d, Sr w^ ht be argued that er cr scie ae on ik je 
Practice puc Bh pum which results m lower periorm? y WIRCSLOEOS 
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A method was needed which would ena 
between children and adults. There seeme 
placed on an equal footing: either (a) to 
criterion, and increase task complexity fo 
value was reached, or (b) to take the init 
decrease task complexity 
the experimental materi 
and characteristics, Wi 
learning, it should be p 
of low chronologica] age. 
As in our Previous work, visual discrimination tasks were used 
matched for difficulty on the basis of total time to com 
ance, using self-correction. The following transfer para 
Group I Subjects 


Pre-test task B (1 trial) 
Group II Subjects Pre-test task A (1 trial) 


ble more exact comparisons to be made 
d to be two ways in which these could be 
accept the children's starting time as the 
r the adults until approximately the same 


ial adult performance as the criterion and 
for the children until the two were matched. In both cases 


al had to be either identical or closely similar in its demands 
th the two very different age-groups now at the same point in 
ossible to establish whether or not transfer was a direct function 


, pairs of tasks being 
plete an error-free perform- 
digm was employed: 

Learn task A (10 trials) Learn task B (10 trials) 


Pre 


arning trials being given over the 
Subsequent week ial ond 10 trials over the succeeding 


the basis of initial score, and there- 
as the other group’s control. 


Learning II 


Experiment I; typewriter key sorting, using starting score of 

Method children as the criterion for adults 
Subjects. In the 
compared with th 


sealed for difficulty on the basis 
nation of seven rather than five 
ren and the new task designed a 
eviously : for each task seven smal 


H - ’ 
results treate, the parning curves 


each of ten trials of a Transfe 


nalysis of vari 
indicates (a) a hi yea 


£hly signi 
and (b) a significa, Y Significant tra; 
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Fig. 1. Pairs of typewriter key-sorting tas 


o be sorte 


bearing the same symbol have t t 
rimination 


number and difficulty of the dise 
times to those of tho children on 


Sorting time (sec) 


70 


ks (a) for children and (b) adults, 


equal relativere lexity for both groups. Each key is moun i » 
iye:complesier Sor Hes d from a pile on the table into each tin. The extra 


s needed for the ad 
the simpler task. 


o 000 
99V 


designed to achieve 
ted on a tin, and five other keys 


lult task increased their sorting 


Pre-test, adults 
i Children 
Trials, adults 


Children 


N 

a 12345678910 
| E 234567 

0 1234 S625 Learning II 


Pre- 
test 


Fig. 2, Moan timo-scores of adults and 


r 
i aghly matched on pre-test- 
8 Striking, 


Learning I 
children on tl 


B 3 xity was hel 
orting tasks. Relative id comp larity in the ae 


0 Mr 

Trials 
he learning of 
tant for adults 


]d cons 
quisition curves, 


pairs of typewriter key- 
and children who were 
and hence in transfer, 


8-2 
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that for half the subjects task A preceded task B, and EEE for we 
uif ee transfer paradigm). It was thought inadvisable to use ORT OVO ATi 2 = 
en on the earlier data for children because of the small numbers. The for 
el design, however, was identical to the present one. 


Table 1. Key sorting tasks: analysis of variance for adult imbeciles 
Source of variation 


D.F. Mean square F P 
Between learning I and learning II 1 3353333 43-938 an 
Between tasks 1 38 : K 3 
e emp. ó 8 M 
The scores of one subject, chosen at random, were omitted from the analysis to achiovo oqual numbers 
in the groups, 


The earlier data on the ch 


ildren showed highly significant transfer from learning I 
to II (t = 13-47, D.F. 


gP e 0-001). The difference between the transfer an 
children and adults now yields t = 5-22, D.F. 9 (P < 0-01), indicating Se 2 
children showed significantly greater transfer than the adults, Even so, as d d 
Fig. 2, the similarity of the acquisition curves is very striking and unexpec d drum 
indicates at least that, when complexity was roughly equated, adults and = A 
were far less dissimilar in their performance of these tasks than the earlier wor : b? 
Suggested. T'he results of this first experiment may also have been affected by 
differences in po 


; "eater 
pulations (hospital versus training centre) and the relatively great 
Sophistication of industrially trained adults who were living in the community. 


Experiment II: using adult imbecile starting score as criterion for children 
Method 


i ' , - ] d sa 
Minnesota task. A number of experiments have used tho Minnesota Spatial Relations Test a 

learning task (e.g. Tizard & Loos, 19 

which contains fift; 


of 
54). This consists of four large boards, A, Bye Larges: oe 
y-eight holes into which corresponding forms have to be fitted. The 
differ in shape, size and orientation, 


C 
and one set is common to boards A and B, and another to 
and D, although within each pair of b 


placement of two 
board in use, 


* or 
-test were given ono trial per day f 


n the alternate board. 
Results 


Fig. 3 shows that very closely similar curves result from equal starting points = 
the same tasks for both adults and children. Table 2 shows the results in statistica 
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850 
—— Adults 
Sms Children 


800 
750 
700 
650 
600 
550 
500 
450 
400 


Performance time (sec) 


$ 678 12345678 


1234 3 . 
Learning I Trials Learning II 

Fig. 3. Mean time-scores of adults and children on Minnesota formboard tasks. By masking 

about one-third of each board the times taken by the children were reduced almost exactly to 

thoso for trial 1 by adults on tho full formboard. Acquisition and transfer functions are almost 

identical. ï 


e taken on each of the eight trials of learning I 


fi —-— : : 
orm. Once again, differences in the tim 
d as a measure of transfer. 


and the eight trials of learning II were used as sur 
As expected, both adults and children show highly significant transfer from learning 


I to II. The difference between tasks C-D and A-B is also highly significant, the 
former being more difficult, but this is of course controlled in the experimental design. 

he difference between groups is significant for the adults and to a less extent for the 
Children, ag actor be expected in view of the large inter-task differences and con- 


"equent di ial transfer effects. 

In emp e is surmised from Fig. 3, the difference between transfer 
Scores for ae and children is not significant (t = 0-4). We can conclude therefore 
that, using similar (training centre) subjects and tasks common to adults and 
ard tasks: analyses of variance of 


D ;nnesota. formbo T 1 
aan — mi and 12 child imbeciles 


Fe Mean square F P 
Source of variation Sm 
(a) Adults — 
N 1 7127576 34-585 < 0 
Between learning I and learning II i 4436107 21-525 2 «ooi 
i n tasks 1 2320704 11-261 < 0-01 
ee groups 12 206090 — = 
idual 
(b) Children - 
i 1 5317592 à Oi 
Bobroon learning I and learning F 6265882 < 0001 
UM wie 595035 < 0.05 
80054 — = 


©tween 
5 groups 
keidnal P 10 
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n, there is no difference in t > ansier s. 2 them 
hildre € he considerable amount of transfer shown by 
cni > 


w. eir Startüng-points i iv d is held 
hen i i g- i are identical, that 18, when relative complexity Is h 

on th tart t 

constant. 


Discussion 


The results of the experiments suggest that task complexity is an ee 
variable in learning transfer for this population. Indeed, a re-examination o a. sie 
in relation to the varying diffieulties of the different tasks shows the ya » "E * 
operating in the experiments reported by Clarke & Blakemore (1961) -: esso 
Cookson (1962); that is, the greater the difficulty (as measured by time ta zen peine 
first trial) the greater the transfer. Nevertheless, the present finding w d ds 
anticipated in the view that “in the adolescent or adult, transfer of training wi Pee 
be considerable in tasks which are very new to the subject, or which deman 
exercise of relatively unexercised functions? (Clarke & Blakemore, 1961). P 

The hypothesis of McGeoch and of Hebb that adults are likely to have u. 
maximum benefit from learning transfer earlier in life is thus not supported, rn 
it may well hold for simple or oft-used processes. Transfer may, however, be Er; 
ciated indirectly with low chronological age in the sense that, to the young organism, 


all tasks will tend to be complex, so that transfer early in life may well be a very 
common phenomenon. 


2 
In asking what has been transferred from task to task, Clarke & Cookson (1962) 
off 


cred evidence for three interlinked variables underlying the vague often, eari En 
set’. These may be termed task expectancy, improved perceptual wanes 
(perhaps akin to ‘acquired distinctiveness of cues’) and improved conceptual val 
crimination. In all these, both retention of earlier relevant experience and a gener 5 
‘sharpening’ of perceptual and conceptual processes are implied. It did not the 


Fog t. 
appear, and still does not, that increased motor speed per se is in any way relevan 
The present experi: 


ments again seem to underline the earlier evidence. Subjects E 
both types of task tended gradually and spontaneously to abandon the sorting » 
keys or shapes at random, moving to strategies of dealing with a single category at 4 
time selected from among all the others. a 

Task complexity, considered always in relative terms, arises from several variables- 
In the first experiment, for example, the number of items to be discriminated and the 
number of categories are relevant, as are the perceptual qualities of the stimuli, 1.8- 
their size, random 


placement and the degree of similarity between different symbols. 
In the second experiment, the obvious complexity variables are the area of the form 
boards, the number of shapes and the number of shape categories, their shape, size 
orientation and number, and the degree of similarity between different Rage 
In discrimination learning, task difficulty has usually been considered in terms © 
easy-hard, or hard-easy Sequences, and the evidence concerning these complicated 
relationships has been discussed by Lawrence (1952), House & Zeaman (1960) and 
by Holding (1962). In the case of all our experiments, however, the tasks involve 
hard-hard sequences for 


our subjects, and apart from task expectancy and a motor 
movement of extreme simp 


à licity it is to be noted that no identical stimulus element? 
were involved. Tt thus app 


p q,- Pears that tasks must be complex for transfer to be on 
strated, and that if direct comparisons of learning and transfer are to be ma 


Age and perceptual-motor transfer in imbeciles 119 


between subjects of different ages, or different abilities, then some experimental 
adjustment of relative task complexity needs to be incorporated in the design. 
Current work yields additional support for this thesis, together with evidence on 
width of transfer (cf. Clarke et al. 1966). 
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at Brandesburton Hospital, for excellent research facilities; to Mrs E. Cooper for assistance with 
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WIDTH OF TRANSFER AND TASK COMPLEXITY IN THE 
CONCEPTUAL LEARNING OF IMBECILES 


By ANN M. CLARKE, G. M. COOPER ax» A. S. HENNEY 
Department of Psychology, University of Hull 


This paper offers further evidence on tho relation between task complexity and amount of 
transfer, using imbecile subjects. The main aim of the investigation was to determine whether 
transfor might occur between widely different tasks, requiring some degree of conceptual be- 
haviour for their performance. The transfer task consisted of photographs of objects within five 
common categories; three different training tasks of varying complexity required the sorting of 
geometrical shapes. The two more complex of these training conditions resulted in considerable 
transfer on rotost with the photographic material, and upon its subsequent direct acquisition. 
Tho simplo geometric training gave results mid-way between the former and those of a control 
group. Transfer between widely different tasks has thus been demonstrated and the possible 
implications for understanding of the development of conceptual abilities are briefly considered. 


irectly from earlier studies by Clarke and his 


The work that is reported arises d 
arke & Cookson, 1962; Clarke & Cooper, 


colleagues (Clarke & Blakemore, 1961; e I J 
1966). Starting with the hypothesis that transfer might be a main feature of low 


chronological and hence mental age, the conclusion was reached in the most recent 
Paper that, except for simple and oft-used processes, age Was probably only in- 
directly relevant and that a main factor influencing amount of transfer was the com- 
Plexity of the intervening training task. In each of these experiments, transfer and 
training tasks were similar in nature and experimental demands, though different 
in content (e.g. two different formboards of similar difficulty comprised one such task 


Pair), 
N Implicit in most w 
Similarity between the tas 
Visual material, the similarity i$ commer. 
Where training takes the form of instruction 
2 08; Hendrickso 


to th i d, 19 : 
Farbe] en Lee p similarity is normally to be found either in the stimulus 
aga’ 


Materi s associations they evoke. Thorndike's attack on the theory 
of en en n is propositions regarding identical vim ide as died 
Attribute of positive transfer have been rather rigidly interprete Inl rien ehe EN E 

9 attem z appear to have been made to explore sy stematically the possi "T x4 9 
ransfer "em app viam modification of a mediational response aia a is 
likely E Er prima rily in young and inexperienced re > en 
Not had the a ortunity spontaneously to acquire the —— es a wo siad 
Which are > s ll sent at later stages of human Be mE > 
normally pre deficient in spontaneous 


are = i ]y poor abstractors and are c ] s 
E et v" poer A that they might be particularly in aie 
ility, it wa 


for the investigation of this problem. 
n summary, the aims of the presen 


actor of complexity would again bers t, (b) 
ental design and holding age constant, 


s the assumption that there must be an obvious 
tive transfer to occur. In experiments using 
ly to be found in the stimulus components; 
in principles, these are clearly related 
n & Schroeder, 1941); in the field of 


ork on transfer i 
ks used for post 


were to discover (a) whether the 
vant, using a different experi- 
dence would be gained on 


t investigation 
hown to be rele 
whether evi 
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modification of mediational systems by using mate 


rial in transfer and training tests 
i i ransfer 
which was widely different, and (c) whether any differences in the amount of trans 
induced by training of different de, 


grees of difficulty would subsequently affect the 
S x see ions 
rate or level of learning of transfer material. As will be appreciated, such question: 


might have a bearing on the role of transfer in the development of cognitive gen 
Difficulty and complexity are not seen as necessarily synonymous en t im 

they can obviously vary along several dimensions. The decision as to how the i 

were to vary in complexity was to a large extent arbitrary, and does not necessar y 


represent the best method, Some evidence on this point emerged during the cours 
of the experiment. 


ceptually, and where both involve 
matching tasks; (2) that amount oft 


: : UNE 
Two measures of transfer were used: (a) performance on immediate retest c 


trasted with pretest, and (b) the level of subsequent direct acquisition of the transfer 
task following the retest. 


Mrrnop 
Experimental design. Four groups of subjects were e S 
pretest in the transfer task, T, and on a number of other variables. Thereafter the four ene 
Were randomly allocated to four conditions, training I, II, III and control, for twenty a 
T retest on T, nine direct learning trials on this material were given, making 


quated on the basis of performance on 


PN o- 
ved straight matching of twenty large shapes filled in with n 
t sh » Which represents the stimulus cards, for which resp 
= not shown) identieal in shape, size orientation and content. 
raining task IT (fairly qug Wero. ey dein ithout achro- 
matic content, In this 2 cult) involved sorting the same shapes as in I but wi 


: how. í i d in size an 
orientation fr ever, the designs on the response cards differe 


om those on the sti 
2 were used.) ° Stimulus cards, (The o 


H te 

utlines only of the material shown in Pla‘ 

raini i i : o 

H Training task III cult) is Shown in Plate 2, The top line represents tho stimuli and th 
Ottom four lines the *sPonse cards in the order gi 

to sort for shape, i i giv 


ignoring content wh: 
Control conditions inyoly, Which thus Oper: 


initial data on them, No Significant differences were found among the initial means, and the 
mogeneous, 


Brit ish Journal of ^ 5 ol, 1 s. na zz Pl: el 
D of $ sychology I ol. 57, No 1 
) | gi . ^ and 2 
a 


ards below have to be sorted into the five 
ft to bottom right. 


Pransfis task. Top line indicates stimulus cards, and response ei 
i s. Order of presentation, top le 


eategor 
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'ol BT Vos 2 
Plate 2 British Journal of Psychology, Vol. 57, Nos. Y and 


Training task IT. 


Top line indicate. 
five categories. Order of present 
ignoring content, 


m SA " je 
- timulus cards, and response cards below have to be sorted into tl 
ation, top left to bottom right. 


S A ror shape: 
Subjects were required to sort for shay 
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P »; rn . " 
es ee The apparatus consisted of a panel holding the five stimulus cards, each with a 
x below, the floor of which could be lowered by levers at the side. A red light bulb was fixed in 


u box immediately beneath the stimulus card. 

hs m was put at ease on entering the experimental room. He was seated in front of 

ed - Hs and verbal instructions were kept to a minimum. Initially two cards, not sub- 

Helio iy used in the experiment, were slowly placed in their correct compartment, the red 
g ashed and the card dropped out of sight. The subject was then told, ‘I want you to put all 


the pictures ; ; : > 
he pictures I give you into their proper places . 


Table 1. Basic data on groups 


Group 
r s 21 
TE III I Control 

Tsien 9 9 9 9 

Mean age (yr) 12-5 12-1 12:5 1244 

Mean 1.Q. 32.9 346 370 36-1 

Mongols/group 4 4 4 4 
Sorting Sorting Sorting Sorting 

Transfer task T score* Errors scoro* Errors — scoro* Errors score* Errors 
Pretest mean 3:78 — 29:00 833 2555 $11 277; 850 2433 
Retost mean a. 22800 1253 — 1638 1044 2210 734 2744 
4400 —1122 4233 _567 —192 43410 


n Difference +533 1044 
Training task 
First trial mean 


* The maximum possible scor 


13:0 15:0 19:3 0-8 — € 


15:0 11.0 
20 for all four tasks I, II, III and T. 


e was 


In each caso when a correct responso Was made the Sr manos ai Be 
said ‘Good’. If tho responso was incorrect, the experimenter said No', the red light failed to 
Como on, and the trap-door romained closed. The card was returned to the subject who was then 
Tequired to try again. In the rare cases where & correct response was not obtained after five 
attompts, the experimonter placed the card in the correct compartment and the next response 
card was offered. 
Pies was taken of each respo 
© possibility of roto learning, the ] 
1 y moving them ono place to tho right, 
eft-hand. 

Tho following scores were 
Possiblo total of 20; (2) number of errors p 
Card (a relatively infrequent occurrence): 

The groups followed the experimental k 
trials (2 per day on alternate days) on tas 1 
9n task IT. Training group III received six trials © 


8 tri trol group received nO on 
bes Wheres = isnt nd po for the training tasks are given in Table 1. 
é ean i 


k blish the amount of 

m 8 oups were retested on task T to esta 
u the training period, all fe S Aon all given nine further trials on the same transfer 
diate transfer. There® ifforonces in direet aequisition would relate to earlier differential 


Material T to establish whether 
Tansfer, 


he precise location of each error. In order to minimize 
uli on the panel were varied for each trial 


ns of the stimuli © 
th the extreme right-hand card becoming the extreme 


nse and t 
he positio: 
wi 
available: (1) number of correct first placements per trial out of a 
er trial, with a pre-set limit of five errors per response 
design outlined above: training group I received 24 
I. Training group II followed the same procedure 
n task II to induce a set for shape, followed by 
d no intervening training between test and 


RESULTS 
number of placements correct first time) and 
istical analyses to be presented 


eneral pattern, and the scores 


Table 1 gives ‘ es’ (i.e. 
ives ‘first COT 
errors? for the pretest and retest on task F Meri 
Are confined to scores, Since errors followe a ae 
are the more stringent measure of concept availabuity. 
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Since the range of scores on T was considerable, the differential effect of training 
on low and high initial scorers appeared to be of importance. (Age and place of 
residence were unrelated to amount of transfer; within the three experimental 
groups, however, there was a significant inverse relation with ro. (P < 0-025), as 
would be expected in view of a significant correlation between initial score and 1.Q.) 
A factorial analysis of variance was computed on the difference scores between pretest 
and retest contrasting initial scores of 9 out of 20 and above with those of 8 and below. 
(see Table 2). Since the numbers in the cells are unequal, the method of least squares 
was used (Winer, 1962). Tukey's method of multiple comparisons of means was used 
(Ryan, 1959) since it is more stringent than t-test comparisons. 


Table 2. Pretest|retest differences for sorting score on transfer task T 


Data summary 


Group 
IT III I Control 
Low pretest scorers n 4 5 5 5 
Mean 6-75 5:80 3:80 0:80 
High pretest scorers n 5 4 4 4 
Mean 4-30 1-75 0-50 —3-75 
Analysis of variance (least squares) 
Sum of Mean 
Source squares D.F. square F-ratio P 
High/low 115-99 1 115-99 13-08 « 0:005 
Treatments 236-72 3 78-91 8:89 < 0:001 
High/low x treatments 5:12 3 1-71 «1 N.S. 
Residual 248-45 28 8-87 = — 


Table 3. Tukey comparison of means for pretest/retest sorting scores 


Group 
Di II II I Control 
ifference score means 5:33 4-00 2-33 —1.22 
d = m N.S. P « 010 P « 0:01 
"a - — ws Poo 
Control group = = == P < 0:05 


, us semis an that there is a significant tendency for the low initial scorers to 
ransfer more than the high scorers. This is particularly relevant to group I, which 
occupies a position intermediate between groups II and III and the control group: 
The positive effect of practice on a simple discrimination task was demonstrated for 
the low but not for the high scorers, whereas for the groups receiving more complex 
training both high and low scorers showed transfer gains. 

The approximate stability of the control group's mean T scores between pretest 
and retest shows that the differential increments of the experimental groups resulted 
from their training conditions (see Table 3). The different trends shown by high and 
low initial scorers in the control group may be roughly consistent with the sort of 
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asks of this kind where each response 


regression effect which might be expected in t 
placement by chance. Further com- 


card carried a one-in-five probability of correct 


ments of the differences between the groups are made later in the article. 
The second half of the experiment involved training of all groups, including control 


subjects on the transfer task, for a further nine trials. Thus, all subjects had a total of 
eleven trials: a pretest, a retest and nine training trials on this task. Fig. 1 shows the 
average scores for all four groups at the various stages of the experiment. To test the 
hypothesis that previous complex training would differentially enhance the level of 


acquisition of task T, an analysis of variance was computed for trials 2-11. The 


20 
I9 
18 


Score 


== Group I 


„+ Group I 
— Group III 


x—x Control 


test test 
‚ement’ scores of the four groups when sorting 
eings, animals, 


‘first correct plac Í eatezorias (human b 


ru l. These graphs show the longing to five conceptua on ARAN 
mL = ae re ms T. The groups "were eos = Poroplexity which perd 
domly nein pou sni do: three training con es ES on task T were given. 
Place between pretest and retest. Ther test, and the maintenance 
Results indicate the effect of differing © 
of these differences during later trials. 
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results are summarized in Table 4. They are consistent with those based on E 
analysis of pretest-retest differences. It appears that training on a fairly simp » 
matching task (group I) gave these subjects a significant advantage over the members 
of the control group, and that training on either of the two complex tasks (groups II 
and III) resulted in an enhanced performance for these subjects over that for group I. 
A limiting factor in the use of Tukey's method is that Studentized ranges are to the 
best of our knowledge available at the 0-10, 0-05 and 0-01 levels only. 


Table 4. Analysis of variance and comparison of means for sorling scores 
on task T, trials 2-11 


Analysis of variance 


Sum of Mean 
Source D.F. squares square F p 
Between groups 3 1142-37 380-79 34.27 < 0:001 
Between occasions 9 963-99 107-11 9-64 < 0:001 
Interactions 27 88-85 3-29 «1 N.S. 
Residual 310 3444-22 11-11 — = 
Comparison of means 
Group 
III II I Control 
Means... 16-18 15-49 13-98 11-39 
Group III — N.S. P « 0:01 P « 001 
Ir == = P < 001 P < 0:01 
I = = = P < 001 
Control = > = En 
Group III showed no superiority over group II on retest (the difference between 
them is insignificant), 


and although they went on to surpass group II during training 
on task T, the difference between them remained statistically non-significant. Thus; 
2° must conclude (a) that the type of task represented by II contained the optimum 
conditions for producing transfer; or (b) that the nature of the complexity dimension 
superimposed on task IT in task ITI was irrelevant to the transfer situation ;or (c) that 
Since group IIT received six trials on task IT and eighteen on task III, they had not 
reached the optimum level of learning on the latter task. 

The relative diffi 


culty of the transfe i : t, even after 
nine further trials y © transter task is underlined by the fact that, e 


rt of training on it, the mean scores for the controls was only 13:5 
an for training-group Ithe highes 
those with scor 


Kar t mean score achieved was 16-8. A an in 
Sot 17 and above was very noticeable in II and III. At tria. 
istributi groups II an : 
the distribution of Scores throughout the groups was as follows: 


Score 
Lo 
Q 17-20 Below 17 
TOUps IT and TIT 12 5 
Group I and control 5 15 
(The Fisher exact 


probability test 
subject had been lost fi 


that after a total of el 
were performing at a high level of i 
groups which had received pc ice 
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y. n rey E p 
B cer nn uie errors and first correct placements revealed that 
ee — == = » five concepts for each group, the relation between each 
Wee among E Es ipse. i the same over training. The most difficult con- 
ipae Aa > = was ‘clothes’, possibly because, of all the objects dealt with, 
Da 4 ones not commonly seen except in association with something 
u. ian being or an article of furniture. Acquisition of the other concepts 
arly easier, and differences between these four were small. 


DISCUSSION AND CONCLUSIONS 


us i. rige were confirmed: (1) transfer can be demonstrated in relatively 
ates ae across tasks differing considerably in perceptual and conceptual 
the pm ; (2) transfer is related to the relative difficulty of the task as shown both by 
«in erences across the treatment groups, and also by the differential behaviour 
: »e high and low scorers within the groups, the lower scorers showing a significantly 
mem amount of transfer than the higher scorers. It appears that transfer from a 
grand task can be sufficient substantially to alter the level of subsequent direct 
acquisition of a task; this is shown by the clear superiority of groups IT and III over 
&roup I and the control group during the latter part of the experiment. 
The results further suggest that had the training tasks been made more difficult 
for the initial high scorers, their transfer gains might have been as great as was 


demonstrated for the low scorers. 


In interpreting the results four p red.. : 
(1) That there was a similarity inherent in the stimulus material is obviously not 


So. No stimulus generalization can have occurred, nor can à conceptual principle 


h 5 RE 
ave been generalized such as occurred in Judd’s experiment. | 
‘warm-up’ or increased task fami- 


li (2) That the results are at least partly due to F : 

arity: this is thought unlikely on the grounds that the subjects trained on the simple 

task (group I) achieved a virtually perfect performance on their first trial (mean 
Score 19-5/20). 

(3) That the initial scores gave & spuriously low indication of concept availability 

he part of the subjects: this possibility might suggest 

creases occurring among the initial low scorers. It is 

the subjects’ behaviour during the experi- 

tial error scores, though high, were not such 

erating largely at random. Furthermore, 


t support such a contention. 

e experimenters’ expectations: this hypothesis 
i :th human learning experiments, and 

Bell (1965) writing on methods in develop- 


ossibilities have been considered. 


ee is too rarely raise m 
ea ion has recently been drawn to it by du 
itan al psychology. The evidence against i; 
E edu retest than group H, erp im 
eem 3 5 
With er elati hip between task difficulty and transfer. 
f we accept Kendler’s (1961) definition of concept behaviour as ‘the acquisition 
Or utilization or both of a common response to dissimilar stimuli’, are we to conclude 
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that the sorting of:geometrie shapes of varying degrees of Tu e on 
some way more efficient concepts of furniture, tableware, etc? Since t he -— ee 
elements in our tasks were the act of sorting and the act of categorizing, it zen a 
practice in the act of making common responses to dissimilar stimuli may we 3 oat 
transferred to a widely different task. This tentative conclusion, of course, is : em 
on the assumption that for transfer to occur there must be some similarity betwe 
the tasks, and if no such similarity is immediately apparent, the search for identics 


IE ; eat 
elements is pursued into the realms of response organization. In fact until a gre 
deal of further work has been done, using young children 


as imbeciles, it will neither be known how E" 
taken, nor indeed whether in certain circumstances the concept of similarity /dissimi- 
larity will be pressed so hard as to cease to be useful. d 
The formulation proposed by Olarke & Cookson (1962) of increased Lim 
and conceptual ‘sharpening’ is germane to the findings of this experiment. It : 
probable that attention to the details of the task in hand was controlled by the m 
more difficult training tasks (II and III) and transferred to the transfer task si 
while practice on the simple task (I) produced some increased attentiveness for th 
initial low scorers, but failed to touch the more sophisticated members of the ime 
We believe it unlikely that these findings will apply only to a severely pin inre 
population, although caution must be exercised in generalizing from this populatiot 
to others. A further modified experiment on normal nursery-school children has € 
carried out to test the hypothesis that transfer as a function of task complexity p j 
be demonstrable in any relatively unsophisticated population. The results, so fa 
unpublished, are highly significant and substantially similar to those presented here. 
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CREATIVITY AND INTELLIGENCE: A PARTIAL 
REPLICATION WITH SCOTTISH CHILDREN OF GETZELS 
AND JACKSON'S STUDY 


Br PARWEEN HASAN asp H. J. BUTCHER 
University of Edinburgh 


o contrasting groups of children were formed, one of 


high scorers on tests of divergent thinking or ‘creativity’, the other of high 1.Q., (a) both groups 
scored equally on tests of attainment, (b) teachers rated tho *high creativity’ group rather lower 
on desirability as pupils. In the whole sample (mean 1.Q. 132) from which the groups were drawn 
cor tions between r.Q. and measures of creativity were relatively low. Similar tests were given 
to 175 Scottish children (mean r.Q. 102). Correlations between 1.Q. and measures of creativity 
Were much higher, in spite of a smaller range of ability. When contrasting ‘high creativity’ and 

high LQ.’ groups, it was found that the ‘high 1.9.’ group was preferred by teachers, as in 
Getzels and Jackson's study. Contrary to their findings, the * high creativity’ group was lower 
in attainment. Results aro also presented for children who were high scorers in both ‘creativity’ 


and ‘intelligence’. Possible reasons for the discrepancies are discussed. 


Getzels & Jackson (1962) found that, when tw 


a greatly increased interest in the cognitive 
rge extent from the work of J. P. Guilford 
tion between convergent and divergent 


During the last 15 years, there has been 
aspects of ‘creativity’, which stems to a la 


and his associates. In particular, his distine 
thinking and the construction of new kinds of test to measure the latter have led many 


Psychologists to believe more strongly that important kinds of ability have not been 
adequately assessed by conventional intelligence tests. One of the best-known studies 
and one that makes some of the boldest claims about the possibility and usefulness 
of distinguishing ‘creative’ from ‘intelligent’ children is that of Getzels & Jackson 
(1962). Their findings are important if valid, but were obtained from a special and 
highly selected group of American children, and by methods that have not escaped 


Criticism, 
Getzels & Jackson (1962) studied 449 boys and girls, aged from 12 to 17 years, 
and whose average level of 


Who were . ; in the Chicago area, 

supils at a private school in the : ; P 

ability er Sur high jm -n he general aim was to try to identify 
g .Q. 


2: s.D. 15). TI ‘ 
; K hr us 2 : 
foe among these pupils *two groups of ee nm hee opas ad = s^ ouma 
haracteristic a different type of COS eno 8 8 


nitive exce rg enit 
ut not 5 IM an creativity. the other high m creativity but not 
concomitantly high in € ER e these groups in terms 


Concomi "Ec: : d to study and compar 
itantly high in intelligence » rity, values and other 


of their behaviour in school, degree of attainment, popula, owl wt 
Characteristics, The ‘high intelligence’ group were those children who were m the 
s. g 


top 20% ; -n their scores on à battery of tests of creativity ; 
20%, in terms of 1.Q. but not in their : es i Ri 

the ‘high creativity’ group were in the top 20% in creativity score but not in LQ. 
The creativity b ei x was composed of five tests, some of which were originally 
devised by SE Re by Cattell. These were called Word Association, Uses for 


hing; : Take-up Problems. 
gs, Hidden Shapes, Fables, Make-up p "m > 
ifferences "- je between the ‘high creativity and ‘high 1.0.’ groups. Most 


Striking perhaps was the finding that the high creativity group equalled the high 
I Gen. Psych. 57, 1, 
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1.Q. group in scholastic achievement (as assessed by a composite score on several 
standardized tests) in spite of having an average r.Q. which was 23 points lower. 
Getzels and Jackson also attempted to find out whether this unexpectedly high 
degree of scholastic achievement on the part of the high creativity group could be 
ascribed to higher strength of motivation. They found, however, no difference between 
the two groups on McClelland's ‘need for achievement? measure, and they concluded 
that the explanation lay not in any motivational difference, but in the predictive 
limitations of the conventional intelligence test. 

Another finding was that teachers appeared to approve more strongly of the high 
1.Q. group than of the high creativity group. The average rating for ‘desirability as à 
student” was slightly higher for the former group, even though it was made clear 
in the rating instructions that ‘brightness’ was not to be taken specifically into 
account. Getzels and Jackson commented that the reverse should have been true; 
since the high 1.9. group were only doing scholastically what was expected of them, 
whereas the high creativity group (as shown by their achievement) were doing 
relatively more than might have been expected of them. 

De Mille & Merrifield (1962) criticized Getzels’ and Jackson's study as being ill- 
designed and inadequately reported. They were particularly critical of the failure to 
provide any information about children who were high scorers in tests both of 
divergent and of convergent thinking. Burt (1962), Marsh (1963) and Vernon (1964) 
have all maintained the view that much of what has been described as ‘creativity 
may be re-analysed and shown to be ascribable to a factor of general intelligence: 
Dunnette (1964) pointed out that some differences claimed as important were not 
statistically significant. 

Torrance (1962) repeated much of Getzels’ and Jackson's work in several relatively 
non-selective schools with varying results. In about half of these replications the 
results were doubtful or negative, but Getzels’ and Jackson's findings were supporte 
1n some cases. Yamamoto (1965) has also summarized more recent positive evidence: 
Edwar ds & Tyler (1965), on the other hand, working with a sample in a non-selectiv? 
American junior high school, found almost entirely negative results and conclude 
that Getzels’ and Jackson's findings about the relation of creativity, intelligence an 
achievement were not widely generalizable. No repetitions of these experiments m 
Britain appear to have been reported. 

The aim of the present investigation was therefore to throw some light on the 
generality of Getzels’ and Jackson’s findings, particularly those about relation? 
between creativity, intelligence and attainment. Some slight modifications were ma . 
in the tests used and in the methods of reporting results. The main difference, how 


ever, was in the attempt to apply their methods to a group of children unselecte 
for ability. 


Plan of the investigation METHOD 
The investigation was a 
modifications. 
(1) It was limited to considerin: 


H H i : ] 
partial replication of Getzels’ and Jackson's work with a numbe 
son“ 
z " A > g relations between performance on (a) a test of verbal re? io 
ing or intelligence’; (b) tests of divergent thinking d ‘creativity’; (c) English and a 3 
attainment tests; and (d) teachers’ ratings on desirability as a pupil. Personality "n 
family background could not be investigated. 
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X (2) Additional tests of creativity besides those used by Getzels and Jackson were included. 


One of their five tests had to be omitted. 

(3) In addition to forming contrasting groups of children with high verbal-reasoning quotient 
(V RQ) and with high scores on tests of creativity respectively, a group which was high on 
both VRQ and creativity has also been included. 
a (4) The Scottish sample of pupils differed from Getzels’ and Jackson's by being (a) more 
homogeneous in age and (b) more typical in level of ability of the general population of school- 


children. 


Tests and other measures used 

rm, H i 

i . Testing was carried out at a Scottish local authori 
( we boys, 75 girls) in their second year of secondary 
used, 


ty comprehensive school, with 175 pupils 
education. The following procedures were 


DA 
Ev 


Verbal-reasoning quotients were ench child's mean score on two verbal reasoning tests ad- 
I ministered by the local education nuthority for the purpose of secondary-school placement. 
Arithmetie and English quotients (AQ and EQ) were obtained from Moray House English 
and Arithmetic attainment tests given during the course of the experiment. 

Teachers’ ratings on *desirability as a pupil’ were obtained by asking teachers to rate all 
subjeets on a five-point scale with values of 15, 12, 9, 6, 3 for each category. nr : 

The ereativity score was the aggregato of scores obtained from ten tests of creativity. (i) 
Word-Association (Getzels & Jackson, 1962). (ii) Uses for Things (Getzels & Jackson, 1962). 
(iii) Completing Fables (Getzels & Jackson, 1962). (iv) Make up Problems: modified from Getzels 
& Jackson (1962). (v) Word-Flueney (from "Thurstone’s P.M.A. battery). (V) Expressional Fluency : 
based on Guilford’s (1956) model. (vii) Remote ‘Associations Tests (2): derived from Mednick’s 


(1962) m A a co words in each item, (viii) Remote Associations Test 
) model, but with two instead ar kgs Dx bjects were given various 


(3): as above, but with three word (ix) Drawing: Su 
teardrop, OVA 


geometrical E anglé, ], ete.) drawn on paper; they were required 
geometrion ana other apos ing ing sw ser on dg paper, (=) Co 


(Torrance, 1962). 


ake the results comparable with those of 
Getzel a d for the whole sample (a) among the 

s and Jackson. Intercorrelations di can ; 
creativity rs rir ^ nter "rentivity an d VRQ, (c) between creativity ana attainment and (d) 
er VRQ b 4 etween 5 Two contrasting experimental groups were selected in exaetly 
© same u 1 Jackson; in addition, & third experimental group was formed 
way as by Getzels and ’ eativity and intelligence. Scores of the three experi- 


9f those chi A i 
chiları di h both in cr 
ildren who scored high able were compared. 


Methods of analysis 


" A i om 
Scores wero treated in two main ways in order t 


were compute! 


Pr mental groups on all four kinds of v: 

| RESULTS 

f vil intelligence 

1 Relations between creativity and à g ea Bar" 

. The intercorrelations of the ten ‘creativity’ measures, wis were ri e d ds 
ea ‘ iviby^ derived from them, and the correlatio eleven 

$ ggregate ‘creativity’ Scor? Verbal Reasoning score are shown in 


positively and significantly with VRQ 
her than the intercorrelations between 
ons of individual tests of creativity 
than their correlations with the 


j Creativity’ variables with the Moray House 
able 1. Every creativity measure correlates 
and these correlations are generally rather ii » 
te measures of creativity- Indeed, the correlati 


With VRQ are in most cases not very much lower 


CTeativi are art-whole correlations. 
inka although Pi et : rison between Table 1 and the results 
ot possible to make 


ar 
a lete comp tivity were the same 
9f Get ause 

zels and Jackson, first bec se almost all G 


]l the measures of crea a 
pak Tr etzels’ and Jackson’s correlations 
oth studies, and secondly becau 
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are reported for boys and girls separately and not for the entire group. But three of 


the tests of creativity were the same in both studies, and the results for them were 


also analysed for boys and girls separately (cf. Table 2). 


Table 1. Intercorrelations of the ten tests of creativity, creativity aggregate and VRQ 


Boys and girls, n = 175. Cocflicients in italics do not differ significantly from zero (P > 0-05). 


1 2 3 4 5 6 7 8 9 10 ll i 
1 VRQ — 0741 0-518 0-682 0-438 02313 0.185 0-544 0-260 0-240 OT 
2 Word Association — — 0-481 0-632 0-453 0-178 0-188 > 0-492. 0-302 
3 Uses Z = = 0812 0381 0-45 0-062 0-281 0403 0.187 
4 Fables 


= = — — 0-416 0-131 0-163 0-358 0:448 0:164 


5 Problems = — o — — 9101 0182 0-186 0-301 0-209 
6 Word Fluency oe cg = = — 0.188 0-027 0134 0-017 
7 Expressional Flueney = = = - — 0005 0:53 0-077 
8 Remote Associates (2) ~ — — — 

9 


— — 0:583. 0-241 


Remote Associates [9 = 0-170 


10 Drawing 
11 Circles 


12 = a - = = = 


Creativity Aggregate — 


b 


Table 2, Correlations of three tests of creativity with intelligence (VRQ) 


The coefficients in brackets are the corresponding correlations with 
intelligence from Getzels & Jackson (1962) 


Boys Girls 
Rs 100 75 
Word Association 0-772 (0-378) 0-598 (0:371) 
Uses 0-551 (0-186) 0-317 (0-147) 
Fables 0-726 (0-131) 0-468 (0:115) 


_ The general impression from Table 1 of much more overlap between creativity and 
intelligence than was found by Getzels and Jackson is confirmed by the direct 
comparisons, Tt might be thought that the much higher correlations were a purely 
the relatively unselected nature of the Scottish sample, but 
80. Although the Scottish Sample is more typical of the general run © 


lity, the actual Spread of ability is less than in the American 
sample. 


This question 


a 5 or 
ie o ways. First, correlations were calculated f 
the entire Scott; 


ish sample (ef. Table 3), and secondly the attainment scores © 
Pared, as in the American study (cf. Table 4). 


Tab "relati, b i i 
le 3, Correlations of creativity and intelligence (V RQ) 
with measures of attainment 
Boys and girls, n = 175. 
Attainment 
Arithmetie English 
ae aggregate 0-615 0-758 
Q 0-734 . 0-845 


— 
— E 
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Table 4. Mean scores and standard deviations of the whole sample and of the three 
experimental groups on VRQ, AQ, EQ and Creativity Aggregate 
Group high 


High on both 

Whole creativity High VRQ creativity 

sample group group and VRQ 

(n = 175) (n = 17) (n = 17) (n = 24) 
Mean s.p. Mean sD. Mean s.D. Mean S.D. 

VRQ 102 12 106 8 ı»» sm 6 
Arithmotic 108 13 1137 13 123i 8 ll0ff 14 
English 102 14 108 = 114 8 119 12 
40 188 16 152 13 190 18 
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ign do not diffor significantly (P > 0-05). Since the sample 


*, +, {Moan scores marked with the same s k A i 
© applied only to differences between experimental groups. 


includes the exporimental groups, t-tests Wer 


Table 4 shows that the ‘high creativity’ group obtained significantly lower scores 
on both measures of attainment than did the ‘high intelligence’ group. The children 
in the ‘high creativity and high intelligence’ group scored highest of all in English, 
and their average was not significantly lower than that of the ‘high intelligence 
group in arithmetic. Table 4 also confirms the high degree of overlap between 
‘creativity’ and ‘intelligence’ in the Scottish sample implied by Table 1. As can be 
seen, it was not possible to form. a ‘high creativity group E had the red 
Scores on the aggregate of the creativity tests and which, at the same time, exc uded 


children with the highest VRQ. 


Teachers’ ratings of ‘ creative? and “intelligent” children on desirability as pupils 
The. nn for both the ‘high VRQ’ and the ‘high on creativity and VRQ’ 
i METTRE Ben tly more favourable than the mean for the ‘high creativity’ 
a ate sien =a ci tzels’ and Jackson's findings of relatively low approval for 
2 ed ~ ie F d aois some confirmation. Two points, however, need to be 
reative’ childrer 


iati teachers? ratings of ‘desirability 
mdard deviations of teacı " 
Table 5. Mean scores and ignis and for the three experimental groups 


i for the who 
as a pupil’ for th Ben 
High on both 
Whole creativity High VRQ creativity 
ia) sample group group and YRQ 
(n= 175) n= 17) (n = 17) (n = 24) 
10-5 10-5 12-3 12-6 
. Desirability as a pupil — 2.9 26 25 2-8 
^ bo: 1 : d seem not to be the higher ‘creativity’ as such, but to be the 
lo 2 = mind. It woul P cted the teachers’ ratings, since the group high on both 
f wer intelligence that © : f. Table 4) received the highest ratings of all. Secondly, 
dad oval received by the 


(and highest on u te d the relative lack of appr 


nexpectedly high att 
d. No such conclusion can 


ainment, suggesting that it was 


Getzels and Jackson con 
be drawn from our results. 


Creative’ children with their U 
therefore particularly undeserve 
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DISCUSSION AND CONCLUSIONS 


The results presented must strongly suggest that some of Getzels’ and Jackson's 
findings are not generally applicable. Some further evidence and a more detailed 
account ofthe experiment described here can be found in Hasan (1965). In some atypi- 
cal groups of children it may be as easily possible to distinguish ‘creative’ from 
‘intelligent’ children as has been claimed, but it appears that in a relatively un- 
selected group measures of convergent and of divergent thinking very largely 
overlap, to such an extent indeed as to lend support to Burt’s (1962) remark that the 
latter would ‘form very satisfactory additions to any ordinary battery for testing the 
general factor of intelligence’. Nor is this merely, as Hudson (1965) calls it, ‘a rather 
academic point’. High hopes have been raised that it might be possible to distinguish 
by „means of open-ended tests of divergent thinking a set of able children whose 
abilities have hitherto been concealed or minimized by the use of conventional tests. 
Our results seem to indicate that this will not easily be possible in an unselected 
group of children by means of the open-ended tests at present available. 

The two main points on which our results differ from those of Getzels and Jackson 
are first the degree of overlap just referred to, and secondly our failure to find that 
children who score high on tests of divergent thinking (in spite of relatively low 
conventional 1.Q.s) are thereby likely to show up better than would otherwise have 
been expected on tests of attainment. Admittedly our criteria of attainment were 
narrow, standardized and therefore perhaps particularly likely to correlate highly 
With tests of intelligence or verbal reasoning. But the criteria of achievement used 
by Getzels and Jackson were also standardized tests, and the large difference in 
results is unlikely to be ascribable entirely to this cause. 

1 a Be explanation of the discrepancy is the ‘threshold’ theory nup 
hist ie we to which ‘above a certain required minimum level of intelligen x 
les trom field to field and in some cases may be surprisingly low, being mO” 


intellige HE: : : ‚ron 
CUBES nt does not guarantee a corresponding increase in creativeness'. e 
1.Q. 120, above which intelligence ceases 


he 09) has Suggested a threshold of about 
ri Wee we to many forms of achievement. If this theory is valid, Getzels = 
Se br ngs might have received more support if their study had been repea 
regni Pup of particularly able children. he 
oes E \terences between Chicago and Edinburgh may be relevant, but i 
voe E "ies of the attempts to establish Getzels’ and Jackson's claims in oth o 
de : Tes suggests that it cannot be the whole explanation. A more men 
made. out differences between kinds of school, which may interact bes 
Mem) os hr has recently been put forward by Torrance (personal commun! er 
an ain b accounting for the discrepant results; he plausibly suggests, ® a 
Nerei ppor for this view from his own experiments, that the success A 
DESRlSEdvern, y ivergent thinkers is directly related to the degree of freedom ™ 
ess and the lack of authoritarian discipline within a school. J 
3, one of a threshold effect, and the other of an effect of scho? 


These two theorie, 
atmosph i inki 
phere on divergent thinking and ‘creativity’, need to be tested. 
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THE GENETIC DETERMINATION OF DIFFERENCES IN 
INTELLIGENCE: A STUDY OF MONOZYGOTIC TWINS 
REARED TOGETHER AND APART 


Br CYRIL BURT 
University College London 


In the course of a series of inv arious aspeets of mental inheritance an intensive 
study has been made of so-called ‘identical’ twins. The cases examined fall into two main 
groups: first, those reared together in their parents' homes; secondly, those separated in early 
infancy, and brought up apart. With the latter, despite wide differences in environmental con- 
ditions, the correlations for intelligence, unlike those for school attainments, prove to be sur- 
prisingly high. It is argued that this implies that ‘intelligence’, when adequately assessed, is 
largely dependent on genetic constitution. Supplementary correlations from other groups 
(dizygotie twins, siblings reared together and apart, first and. second cousins, and other 
related pairs) confirm this conclusion. 


estigations into vi 


OMPLEXITY OF THE PROBLEM 
and psychogeneties might themselves be fairly described 
às fraternal twins: they were begotten by the same father, Sir Francis Galton, and 
they emerged almost simultaneously as vigorous offspring of the mother science. 

er birth. Consequently, as Professor 


Unfortunately they became parted soon after 
Darlington has remarked in a recent paper (this Journal, 1963, p. 293), ‘despite 


their common origin, psychology and genetics, whose business it is to explain be- 
haviour, have failed to face their task together One reason suggested is that general 
PSychology has so far been unable to supply the genetic psychologist with any clear 
conception of what is commonly called the mind, or of its structure and development, 
Such as might serve as à working basis for his researches. He has therefore to shoulder 
the preliminary task of dete for himself what particular traits or tendencies he 


Shall select for observation 

In the case of the human spe 
Psychology is commonly concer! 
first, place, as Galton pointed out, à p 
depends on at least three distinguish 


f Becr 

alfecti :ve: he must possess the requisi 

Serien giis merged he must sustain the necessary effort/. Secondly, statistical 
s and zeal; & 


i trated pretty clearly that we can 
Studi „jal techniques have demons r 
bert EN based on n the traditional notion of a motley assortment of cognitive 
ae] = Be ponen bac abilities’, such as Thorndike at one time postulated and many 
educational « x "psychological writers still tacitly assume, nor yet with the over- 
al ar g 


: i ‘ factor’ which Spearman proposed to sub- 
Simplifi `- of a single general Ne 
eitis yp e iti cal and 1 las well as purely statistical— 


neurologica 
stem, is an organized hier- 
Su rai rather the central nervous sys 3 dh 
- aak that the wg | cognitive factor’ and a number of more specialized 
pon decis t la g extent or breadth; but of these the *general factor' is by 
actors’ of vary. = h 
ar the most important, especially during earl 


I. THE C 


Individual psychology 


rmining 
and assessment. 


cies the variations with which the student of individual 


aed have proved to be extremely complex. In the 
erson’s success in almost every walk of life 


able types of mental quality—cognitive, 
abilities; he must respond with 


y years. Thirdly, a vast mass of 
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evidence, which I have summarized in previous papers, suggests that ip ei 
this factor are largely the effect of the individual's genetic constitution—the an qui 
of the particular set of genes which each pair of parents transmits to their offspr wa 2 
and that the mode of transmission conforms to the general principles worked wu » 
Mendel and his followers for unifactorial and multifactorial inheritance (Burt, 1912, 
1958, and refs.). . | 
This threefold distinction—between cognitive characteristics and motivatio! 2 
between general characteristics and the more specialized, and between I 
characteristics and those that are acquired—leads to the concept of an 'inna al 
general, cognitive factor’, each ofthe adjectives being defined inasomewhat np" 
sense. The problem for the psychologist therefore has been to decide, by n: vil 
appropriately planned research, whether such a factor really exists, and A i" ec 
is its practical significance. To designate this concept it is more convenient to U 3 
one word instead of four, and Spencer's term ‘intelligence’ has been adopted et 
haps a little unwisely*) as a popular label. Differences in this hypothetical abi zi 
cannot be directly measured. We can, however, systematically observe relev ge 
aspects of the child's behaviour and record his performances in standardized tes of 
and in this way we can usually arrive at a reasonably reliable and valid estimate or 
his ‘intelligence’ in the sense defined. But it is clear that what we thus observe te 
caleulate is a somewhat artificial abstraction, and, developmentally at any rat 


A und at the 
decidedly remote from the aggregate of biochemical tendencies transmitted at t 
time of sexual reproduction. 


Of late, however, an incre 


ionists 
asing number of British psychologists and education!® 
have vigorously ch 


E t 
allenged, not so much the bare fact of mental inheritance; d 
the idea that it has any appreciable importance as compared with environ er í 
influences. Most of their criticisms rest, not on any fresh evidence or new u d 
their own, but chiefly on armchair arguments from general principles. There are 
obvious ways in Which the questions thus raised can be met and dealt with. — 
(1) First, we can compare the performances of children who differ in their a 
sumable inheritance, but have been brought up in much the same environmen or 
children, for example, who have been removed soon after birth to an orphanage er 
other institution. With the present problem largely in view, I and my colleagues un : 
the London County Council carried out a series of investigations on such cases en 
1943). Two main results emerged. (i) In spite of the uniformity of the environ™ à 
the individual variation in intelligence was at least as great as that of a ran 


. ee B ir = 
sample of children living in their homes. (ii) These variations showed a fairly = 
correlation (about 0-5), with the y * 


out 0: ariations in the intelligence of their parents. PO" oy 
of the most striking instances were illegitimate children of high ability ; often the ps 
(as the records showed) had been j 


pov' 
ust a casual acquaintance of the mother, well “nil d 
atus, who had taken no further interest in the 


y is shown by the use of the term in the recent correspondence in the Listener (e oo 
which followed articles on mental inheritance by Dr Liam Hudson and Dr Ham pule £ 
y treated the word “intelligence *, not as a technical term, but as a word of P 

rpreted according to the fancy of the writer. i 


to 17 July 1965), 
Almost everybod. 
Speech to be inte 


u € vn ^" 
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(2) Secondly, however, we may compare the performance of children who have 
the same genetic constitution, but have been brought up in widely different environ- 
ments. Galton (1883) was apparently the first to recognize that the occurrence in 
man of so-called ‘identical’ twins ‘makes it possible to show, more clearly than in 
other animals, the relative influence of differences in genotype and in environment 
respectively? (Darlington & Mather, 1949, p. 349). ‘Monozygotie’ or *uniovular' 
twins are derived from the splitting of a single fertilized egg or zygote. Since they are 
developed from the same cell-nucleus, it follows that (barring aecidents to the 
chromosomes, which are by no means unknown) they must have the same outfit of 
genes, However, the cytoplasm of the cell, as well as its nucleus, can occasionally 
influence heredity; and, unlike the splitting of the nucleus, the splitting of the 
cytoplasm could introduce a slight genetic difference (Spiegelman, 1946): hence the 
description ‘identical’ may be somewhat misleading. | In the paper just quoted 
Darlington noted ‘what an extraordinary success this [line of research] has had asa 
means of comparing the effects of a difference in heredity and in environment ; but 
he went on to warn the psychologist ainst the hasty inferences and simplifications 
often made in interpreting such data, not so much by Galton himself as by some of 


his over H 1 n 
r-enthusiastie successors. F i . Wr: 3 
In most of the investigations in which ‘identical’ twins have been distinguished 
Bom ateral the 5 o members of each pair have nearly always been brought 
Berne it is well known that identical twins 


up t : in their own homes. Now | h 
m = Mn T n than fraternal twins, particularly since about half the 
ki ge 


fraternal twins are of different sex The environmentalist therefore naturally argues 
a al twins ar xs 


i i i f identical twins can be 
tha i — 7 - intelligence found in the case 0 vins can 
poA qum gere similarity in their life-histories. To meet this criticism 
ea 


fully explained by the gr 1 study of cases in which the members 


s i make a special > SR 
en ee) im di entirely different environmental conditions, 
airs ha 


: an in L.O.C: schools and institutions we reported a 
n PUE Low den antice] > twins had nr the first 
few months of life (Burt 1921 and refs.); and over the ui rie Se rJ hag stendil 
increased Other baci chiefly geneticists, have ed i e bes aj s wim 2 in 
Which the members of a single pair were reared apart: of these the earliest is perhaps 


th A i noe, 19225 cf. Muller, 1925). Three group-studies, in 
© most instructive (Pope peen published (Newman, Freeman & Holzinger, 


u E: hag ag rie E 1957; Shields, es muero 
investi = d ida mounts to well ove" ehe a ae e 
rom : a en i all the inquiries have = js pim el to secure complete Br 
but vit apa for adults of course it is far more diflic p 


accurate data. 
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yn from these and similar studies 


nferences drav à 
During the last 10 3° several writers, both in this Journal and else- 
ewis (1957), Maddox (1957) and 


have been repeatedly qu ne haft (1956), L \ 

Were—notably by Halsey be ont the most outspoken is McLeish (1963). He cites 
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. © tells his readers, ShO er; is by no 
intelligence ers about as much a8 do fra 
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means accurate as a glance at the figures will show; see Table 2). At all events, he 
says, ‘the best studies’ (which these are he does not specify) ‘render the initial 
assumptions of the tester obsolete or highly questionable'; and the idea that 
‘identical twins are endowed with the same genes’ is itself ‘an assumption open to 
question’ (on what grounds we are not told). 

On the other hand, Shields (1962) has recently reached conclusions which are 
much the same as my own. In his review of ‘previous reports’ he refers to a war- 
time paper of mine on ‘Ability and income’, in which I quoted data from our first 
London survey (Burt, 1921), and included correlations between children related in 
various degrees (including a small group of monozygotic twins reared apart) whose a fter 
histories had been followed up for 15-20 years (Burt, 1943). He regrets that 1 have 
“given no other information about the twins brought up apart’. The paper which he 
cites, however, was concerned primarily with the ‘influence of innate ability and 
parental income on entrance to universities’, and the mention of twins was merely 
incidental. For further information I expressly referred to previous L.C.C. Reports: 
and explained that my own research students were still *working on data obtained 
for twins up to the outbreak of the war’. After the war a fuller account was printed 
in the same journal (Burt, 1955), and the statistical evidence set out in some detail by 
my co-workers and myself in one of the more technical periodicals (Burt & 
Howard, 1957; Conway, 1958). Both the earlier and the later publications, however. 
seem to have escaped Dr Shields's attention. 

Meanwhile, largely as a result of these various discussions, further cases of sepa- 
rated twins have been brought to our notice, and more information has now been 
obtained for the earlier cases from the follow-up inquiries. The main purpose of the 
present paper therefore will be to bring together the evidence now available both 
from our studies and those of more recent investigators, and at the same time to 


answer the questions and criticisms raised by Dr Shields, Dr MeLeish, and other 
Writers, ` 


II. DATA ON TWINS REARED APART 


Blood have ‚been fully deseribed elsewhere (Burt, 1921, m 
regen ihi iten living in rural areas who had to be visited € E 
tutefilgenos = bests were applied in school. They consisted of (i) a group tes iim 
i ea "ems both non-verbal and verbal items, (ii) an individual test i 
Tor dobte ot the Terman-Binet Scale) used primarily for standardization, * id 
\ cases (iii) a set of performance tests, based on the Pintner-Paterson tes 
and standardized by Miss Gaw (1925). The test-results, which generally covere 


other children i r 
ipii ilaren in the school as well, were submitted to the teachers for comment © 
criticism ; and, wherever any questi 


: on aros e chi 3 ined. It was 7° 
practicable for the same person to test sum dint e oe princip? 
assistants, and in a few cases by research-students, all of whom had been traine 

me personally. The methods and standards therefore remained much the same 
throughout the inquiry. IE any divergence occured, it would tend to lower rathe? 
than to raise the correlations, The reliability of the group test of intelligence was 
0:97; of the Stanford-Binet 0-95; of the performance tests 0-87. For school att 
ments we used the group tests constructed and standardized for London ehildre” 
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(Burt, 1921). Asses 
Fa La b. Assessments of eye-colour, head-length, and head-breadth were obtained 
Milius 3 ins, but only random samples (fifty of each sex) in the case of the ordinary 
gs: measurements for height and weight were corrected for sex and age.* The 
ge. 


number ildren i 
of children in each of the categories to be compared is shown at the top of 


sa column in Table 2. 

Mos pi "e i i 

E uk ^ pos ER, ni ur " donaat E that ‘monozygotic 

Eins vip barre bee n s $ ear y : hoo! are of great rarity . This we 

een sies on a misconception. At the time of our main survey the 

British) a. among ubiliren born in London (excluding those who were not 

at Ar ve : d to 114%; and of these nearly a quarter aia have been mono- 

ki chen ram ows because among twins generally about 38% are of wiike pe 

E ki dizygotie twins the number of pairs of like sex must be approximately 
e number of unlike sex. Monozygotie pairs are always of the same sex. 


Hence : : 5 
i pas about 100—2x38 = 2496 of all twins must be monozygotic. Twins brought 
p together usually attend the same or en after full allow- 


= neighbouring schools; and, ev; 
" ce has been made for the higher mortality of twins during pre-school years, the 
roporti ; er 
portion discoverable by school visiting 


fe alone is far less than would be expected 
ia the number of those born. What happens is fairly clear. Many mothers are 
Mable or unwilling to rear two children at the same 


time; but they are generally 
reluctant for it to be known that they have arranged for one of the children to be re- 
num at or soon after birth. Since the actual placements are often carried out by 
the local authority or by some public body, à psychologist or social worker who 
18 also a member of the staff can usually obtain full particulars for a large number of 
such cases. Hitherto most of the published researches have been undertaken by 
Outside investigators who have no access to these confidential records. May we there- 

have the advantage of being 


fon " 
s urge that other educational psychologists, who MT is 
n the staff of a local authority, should conduct similar inquiries along much the 


Same lines? 

From Table 2 it will be seen that the number of monozygotic pairs we have studied 

how amounts to 148, of whom fifty-three have been reared apart. Of the ninety-five 
: i attended London schools; thirty-seven 


airs srity 
Pairs who were reared together, the majority 
half of these were encountered during an 


p from areas outside London: nearly i ee pen 
stigation I was asked to carry out for the Birmingham ucation Authority; 
Several were discovered in the Warwickshire area, where my family lived; and the 
test were cases to which our attention was drawn by colleagues or correspondents. 
In each of the fifty-three pairs reared apart one child at least was a Londoner in all 

at birth or during their first six months 


ut eight cases. All had been separated either 
-cluded three who were separated considerably 


of li : 

lat ife. (In our initial report we inclu 

er ; but they were subsequently omitted). i - 

To determine ‘zygosity’ i.e. to distinguish ‘identical’ from so-called fraternal’ 
1 > Ce ^ o 

Vins, no one extention! is sufficient. A difference of sex is of course decisive; such a 
* 

I — 
teacher the initial survey a fow 
exe Or achool.danter; but these i 
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Mr Le .G. Pelling (who helped with the earlier 
Sant Miss Howard, and Miss Conway, as We 
y supplied physical and medical data. 


ere originally tested by the local 
tested by Miss Conway. I should like once again 
sted in this way, particularly to my former nssistant 
surveys until her untimely death), to Miss Molteno, 
Il as the various teachers and school doctors who fre- 


children living outside London w 


of the 1 
been since re- 


have all 


142 CYRIL BURT 


pair cannot be monozygotic. With the younger children, particularly those born in the 
area in which the investigator was working, we were frequently able to secure detailed 
records of the mother’s pregnancy and birth; and it is generally agreed that twins 
reported as born in a single chorion are monozygotic. When twins brought up to- 
gether can be seen side by side, the impressionistic judgement of an expert observer 
is likely to be correct in nineteen cases out of twenty; but a few dizygotic twins are 
remarkably alike. Height, weight, and right- or left-handedness are unreliable; hair- 
colour, eye-colour, fingerprints and palm prints are more helpful. In doubtful cases 
the most valuable check is provided by an investigation of blood groups and serum 
a had not been introduced when we started our inquiries; and, though 
in half-a-dozen of our later cases where slight doubts existed, it was adopted as an 
extra precaution, we were unable to carry it out as a routine procedure. We think it 
highly unlikely that any misclassifications have been made; but, if they have, their 
effect, would be to reduce the differences between the correlations for monozygotic 
and dizygotic pairs. (See Essen-Möller (1941) and Penrose & Smith (1955) for a dis- 
cussion of the peculiar methodology of the problem.) 

One argument often advanced by our critics is that, although our separated 
pairs may have had a different environment from the day of birth or shortly after- 
wards, they must have had ‘the same pre-natal environment, equally favourable in 
Some cases, equally unfavourable in others’. But this, if correct, would apply t° 
dizygotic twins almost as strongly as to monozygotic twins: the mere fact that the 
latter are enclosed in the same membrane, as well as in the same uterus, could not 
of itself account for the far higher correlations they provide. However, the assump- 
tions on which the argument rests are not borne out by the actual facts. To beg? 
with, the position of the foetuses within the uterus, and the time (and often the mode) 
of delivery will be different. Moreover, the immediate cause of the twinning proces® 
appears in most instances to be some temporary setback at the outset of gestation: 
sts buts A oe the different foetuses in different degrees. Before splitting e 
aplitting coms ua Pre, embryo generally develop at different rates. bep 
tende to Be bot > I late stage, the twin derived from the less develope - 
eh deus nm er pus weaker. If the splitting occurs after the embry’ plur 
may even be the Dm eral symmetry, then, in certain anatomical details, one here 
the splitting occurs u^ Pd of the other. In conjoined or ‘Siamese’ twins, bern 
Dai thee asn ave as to remain incomplete, reversals seem the rule ra ss 

ption. Among our own cases we noted that mirror reversals (oppos! 
handedness, reversed patt : : ; irection® 
: patterns in finger-prints and palm-prints, contrary direc 
in the crown whorl of the hair, ete : : ar à à nozy“ 
» etc.) were nearly four times as frequent with mo 


. . . 6 er 
$ among pairs in which, on these and n 


in monozy; 1 win, t. casesin which ficiency 
a noz gotic t her t enty SIX hich de occur 


mentally deficient. These were 


u 
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inae conspicuous. When the deficiency was of a high-grade type, unaccompanied by 
physical defect, both twins were commonly affected to much the same degree; and 
iat those pairs in which the physical defect occurred in one twin only, the correla- 
We ebween intelligence and the extent of the physical damage was decidedly low. 
Ve therefore concluded that intra-uterine conditions are, if anything, more likely to 
diminish the resemblance between twins than to increase it, and that, apart from the 
Tare cases of marked pathological deficiency (not included in our present series), their 
effect on mental capacity is comparatively slight. (Bor fuller details see Burt & 
Howard (1956, pp. 123 f.) and references.) 
In the records for our cases various reasons were given for the separation of the 
twins. In nine cases the mother had died either in childbirth or shortly afterwards; 
In the others the parents generally explained that they had felt unable to bring up 
both the children ‘in a proper way’. In twelve the ground alleged was the mother’s 
Poor health; in six she was unmarried; in the remainder the chief or only ground was 
economic: e.g. the father was dead, out of work, or weak in health, and the mother 
was the main wage-earner; often, it was said, the family was already too large for the 
resources of the home; in the better classes the parents frequently declared that they 
Could not afford the cost of educating both children in the way they deserved. 
Since our object was to compare twins brought up in different environments with 


those brought up in similar circumstances, We included in our group of separated 
brought up by à relative, except for five 


twins no cases in which both had been } d c am 
In which one relative lived in a town and the other in the iria For our fifty- 
^ A i rents and foster parents are 
ce separated ca ational categories of the paren’ mp 
State) ws ha ete g the same as that adopted in my 


shown in T i ion of ations is 
able 1. The classification © occup 
Previous reports (for details see Carr-Saunders & Jones, 1937, pp. 55f.). The de- 


Seriptions on the left indicate the occupational category of the children's own parents 
M cases where one child was brought up by them (the vast majority); in the few 
Temaining cases that of the relative who adopted one of them, or the better type of 
foster-parent These figures should dispose of one of the commonest explanations 
advanced by thoroughgoing enviro — namely, that the high correlations 


nmentalists 
for the Separated twins is due to the way the foster-parents were chosen. 


Table 1. Occupational categories of parents ani faster parents 


arents 
PEER Residential 
y VI institution Total 
Pieni I IL JT IV y instituti 
I ' Pd à 0 1 2 0 0 3 
TT Higher professional, etc. 0 0 1 0 4 2 2 9 
Irr e professional, etc. 0 1 1 1 3 1 0 7 
Ip Clerical, etc. 0 ü 0 2 1 0 5 
v Skilled 1 1 9 1 5 3 3 15 
vr Semi-skilled 2 9 0 0 7 3 2 14 
Unskilled 1 1 2 
4 3 23 9 7 53 
Total 4 3 
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unds. First of all, he believes, the practice of ‘selective 
t for the similarities found between twins who 
ation also put forward by Hudson (1965). 


Halsey (1959), for example, criticizes the infere 
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ial and 

uoi ; ` £ represent the full range of the social a 
— as * 7d P» alf i aibi aen differences have not been wc 
desi DRN to reveal themselves. Both criticisms are apparently re 
the notion that (as another critic has put it) ‘official surveys oe pac pini 
ordinary elementary schools of the Council would not at 7v ca " vs mentally 
children from the professional or well-to-do classes, nor those w m M Ts Eis 
deficient: with a wider range in the cultural background of the — > see: and in 
maintains, we should have found a wider range in the children’s sos npani 
that case, particularly had defectives also been included, much larger dis 

‚ould have been discovered. solons iewat: 
"m it can, I think, be safely stated that none of these gbjeutions Is a er the 
Had our critics referred to the original reports they would have seen int 
children included among the twins reared apart were not in fact pani E a i eiit 
Schools. Three pairs were children of parents in the highest ein before they 
and the two brightest twins were sons of an Oxford don who had ia or there was à 
were born (their story is told in full by Conway, 1958, p. € —— me mattis xd 
disproportionately large number from the ‘lower professiona aie oa e the 
this class, when the family increased in size, often found it har I = iien 
standard of appearance they thought proper to their station and ii iin m = verona 
the type of education they deserved, since in those days education at a g 
school entailed payment of fees. . ally made 

In arranging Memes it is undoubtedly true that an endeavour n" e such 
to find foster-parents of the same social class as that of the original par = eh to have 
efforts frequently fail. Parents in the skilled classes are not only elite a om other 
their own twins separated, but also disinclined to accept foster children = dme 
families. Parents in the unskilled classes can seldom provide suitable fos Vien = 
On the other hand, childless couples who are well-to-do are often eager ve looking 
child; and many of the children thus chosen are healthy and SaaS hae 
infants from the lower occupational categories. The consequence is that, nee 
to Halsey’s assumption, the average environmental difference between ai "ray 
twins is actually greater than it would have been, had the homes been selected F 


zii ter- 
at random: only nine of the fifty-three separated twins were placed with fos 
parents of the same social class as their own parents. defectives 
As regards range of intelligence, our group included a couple of mental de adi 
from special schools (ro. 66), and, at the other end of the scale, two scho a one 
winners (1.9. 136 and 137)—a difference of 71 points, which is wider than the zen "uh 
might normally expect in a sample of only fifty-three (namely, 4-5 s.D.). pori di 
for correlations to be comparable, what are really important are not so mu rate 
ranges as the standard deviati - The standard deviation of the group of sepa rical 
monozygotic twins was 15-3; and that of the ordinary siblings was 15-0. The ATE a ; 
groups, it is true, showed a bigger range with standard deviations rising tO 
but the correlations now 


n dis“ 
. this 
generally printed are nearly always corrected for thi 
parity (see Woodworth, 1941) 
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III. RESULTS 
Means and correlations 


The average intelligence of the twins measured on a conventional 1.Q. scale 
= = 15) was 97-8 for the separated monozygotes, 98-1 for monozygotes brought up 
ogether, 99-3 for the dizygotes as compared with 100-2 for the siblings and 100-0 for 
the population as a whole. The fact that twins—particularly uniovular—tend to 
have a lower average ability than ordinary children of the same social background 
has since been confirmed in several large-scale investigations carried out by Husén 
(1959), Sandon (1959), and others. The intra-class correlations obtained with the 
various groups for the different measurements and estimates are set out in Table 2. 
Since several writers (e.g. Heim, 1954; Hudson, 1965) have stated that the figures 
reported by Newman et al. (1937) for American children imply different conclusions 
from those drawn in my previous reports, I have appended the corresponding corre- 
lations obtained from their inquiry: their raw figures were corrected for age and range 
by MeNemar, and the slight changes this involves have been accepted by Holzinger. 


(a) Intelligence 


(1) Twins reared together. 
those of Newman, there are large 
for ‘identical’ and for ‘non-identical’ twins, wl 
been brought up in their own homes. Between ‘no 
our own data) the correlations are much the same 


and sisters; Newman reports slightly higher figures, 
btained a coefficien 


hat, both in our own inquiries and in 
t differences between the correlations 
hen both members of the pairs have 
n-identical’ twins (at any rate with 
as those between ordinary brothers 
as might be expected from the 


types of test employed. Shields o t of only 0-51 for his dizygotic 
twins, which is even lower than ours. There is a small positive correlation between 
the assessments for unrelated children brought up in the same home (0-27). This 
Would seem attributable to the efforts (not very successful) to place these children 
in foster homes corresponding to those of their parents. Still more recent results, 
chiefly American, fully confirm our main finding. Using composite scores from tests 
for “primary one tal abilities” Blewett (1954) obtained correlations of 0-75 and 0:39 
for monozygotic and dizygotic twins: but the size of his samples (26 pairs in each 


group) pr + ror from being fully significant. Nichols (1965) used com- 
Dosis Cedar sep National Merit Scholarship Qualifying Tests: pairs 
differing in school, sex or health records were excluded, and the correlations obtained 
Were 0-87 for monozygotic twin ) and 0:63 for dizygotic twins (482 pairs) 

(2) Twins reared apart. Comparisons of the foregomg type are ipsis dis- 
missed on the ground that «identi keep i p ai 
Closely than other siblings: J find it hard to this of itself could accoun 


for t : ; rved. However, the study of cases in which twins of 
i nein Ho pi ed almost from birth is likely to carry far 
itutio 
ately the num y 
i i tedly the high corre- 
In our the outstanding feature is undoubtedly g 

: own set of results the bir 
lation for ‘intelligence’ bet ite when reared apart: 0-87 
a otic pairs reared together—& difference which is over 
four times its standard error random the average difference 

its standar - 

Io 
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and significan 


been separa 0 m b i 

More conviction. Unfortun: ber of investigations 18 extremely small. 
cton. 
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pared with 0-54 for dizyé i e 
= With children picked at 
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praes Ty is approximately 17 points, with ‘fraternal’ twins 12 points, and 
ieda - wins, when reared apart, js under 6 points. The correlations 
di ne Lew man (last 2 columns of Table 2) show similar but somewhat smaller 
separa ido Shields (1962) in his recent publication reports a correlation of 0-77 for 
Sess muy) Lum age 8-59 yr (the figure 1s actually higher than that for mono- 
bones T up together 0:76), and a correlation of 0-51 for dizygotes brought up 
t - | ut, owing to the small samples, the difference, taken by itself, is too small 
tl l atistically significant. The reader will find it instructive to note how closely 

le various correlations for intelligence resemble those for most of the physical 
characteristics. Those for weight, however, are evidently affected by environmental 
conditions. cii 


I N 2 1 
" n most other researches on twins the In 
cure the information needed to discriminate between monozygotie and dizygotic 


Pairs, They have therefore merely recorded separate correlations for pairs of like and 
of unlike sex, Maxwell (1953, p. 144) has collected data from earlier studies; to these 
We can now add the figures recently reported by Vandenberg (1956), Sandon (1959) 
and Husén (1959). "This yields seven independent researches, based on well over 1000 
Pairs of like sex and nearly 1000 of unlike. For intelligence the average correlations 
a 0-76 and 0-57 respectively. Applying the formula given above (p. 141) and using 
Fisher’s z-transformation, the probable averages for the monozygotic and dizygotic 
pairs respectively work ans at 0-89 and 0-56. In a survey just published, Wiseman 
(1964, p. 99) has computed estimates from data obtained in Manchester schools, using 
2 rather different vastes his figures are 0.92 for ‘identical twins and " d 

raternal’. All four estimates, it will be observed, are 1n close agreement with our 
Own, where the zygosity was determined by direct empirical evidence. 


(b) 


vestigators have not been in a position to 


Attainments = 
The differences obtained with the scholastic tests present a striking contrast with 
°Se for intelligence. In our own investigation the Wow ere tor non-identical 
‚ins and for siblings reared together (0°83 and 0:80) are tar gher than those for 

gs realty. "> h as those for identical twins 


identic d rly as big 
al twi > + (0-62) an nearly © : $us 
Teared ipsius pcm p ahed larger with Newman S groups.) For siblings 


“eared apart the correlation sinks to 0.53. Here, therefore, the pans gt TA 
ent is unmistakable. The co efficients which are most conspicuously increased are, 


as inments. 
One might expect, those for verbal attainme 


Criticisms | | 
s and I drew from our earlier studies of twins 
e been sharply criticized by those who 
dvanced rest almost entirely 
of the critics cite first-hand evidence of their 
that, even when so-called ‘identical’ twins 
telligence ‘still fall short of 
hypothesis. But no tests 
and the correlations she cites are almost, 
individuals on two different 
IO-2 
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as : e inferences which my collea 
Vell as from other lines of evi 


avo 
ur an environmentalist theory 


O 
= armchair arguments: hardly 

» : Heim (1954), for example: eps lations for in 
u been brought up together; ipu the genetic 
nity”, and she contends that this tells against the 8 


if assessments can claim perfect Ac ey e aee 
un Quite, as high as those obtained rom 
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occasions. Quoting Newman, she tells us that ‘when monozygotic n = wie 
rated,...the differences between their scores are as great as UA d 
parated dizygotic twins.’ But here there is clearly a mistake. New man sb wea 
difference for dizygotic twins is 9-2 points, but for the separated monozygo ud of 
only 8:2 points—a reduction which certainly cannot prove the superior import: 
environment, m : 
Maddox (1957), Halsey (1959), and Hudson (1965) are still more mu 
rejection of genetic influences. Like so many writers, however, they speak o die ioa 
ences in intelligence’ and ‘differences in scores from intelligence tests? as though t orbal ¢ 
were synonymous, and tacitly assume that what is true of one type of € me 
group test, for instance—holds good of all other assessments. In Newman's investig 


F 
s — pu increased by 
tion the average difference between the separated twins is considerably incre 
the big differences obtained in a very sm 


$ «in which 
all number of pairs. There were four in v 
the difference amoun 


ted to at least 17 points; and in each there was — eee 
ence in the amount of schooling received—ranging from 4 to 15 years, Glac P 
instance, brought up in an ‘isolated part of the Rockies where there were no se ollege, 
obtained an 1.Q. of only 92, whereas her twin sister Helen, who had been to ¢ = 

obtained an 1.Q. of 116—a difference of 24 points. Hudson quotes the case of ap emi 
Mabel where the difference was 17 points; here there was 4 years difference eo was 
ing. But what does all this prove? Not that the innate intelligence of the „2 En 
widely different, but merely that predominantly verbal tests, like the Otis “ah € 

Stanford-Binet, do not furnish Very accurate assessments, when the ohoo en 

cultural background are 80 dissimilar. Newman's own conclusion is very di was à 
from that drawn by our various critics. He observes that, even where (ure : gwin 
large discrepancy in the actual scores, it nevertheless seems probable that wi ee 
with the lower 1.9. had an inherited capacity to reach the rating of the other, ha ation 
she enjoyed the same Opportunities’; on the other hand, “even with a good ee 7 
the poorly endowed Person does not reach the level of a potentially able but s i 
educated person’ (Newman et al. 1937). And in a later summary of his main vr he 

he remarks that, "throughout the whole study of identical twins reared am yities j 
was, as a geneticist, “much more impressed with the very great intra-pair sime 


S ances: 
of the twins, after they had been exposed to all sorts of environmental differen 
than with the differences? (Gardner & Newman, 1940). 


I have never mai 
effect whatever. I h 


sb OF 
And with every type of ett 

s he correlation still seems to be attributable to en ] 
mental conditions. However, 


8 env” 
92010100 £ to demonstrate the importance of environm e 
opportunities it is quite misleadi 


i 
counter such an argument with 


Cases, like that of ‘George’ and ‘Llewellyn 
Conway, 1958, p. 186) 


: à 4 up“ 
» where, in Spite of an exceptionally wide difference !? 
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b e = . 
em both twins happen to score almost exactly the same 1.9. The only satis- 
actory method is to correlate the differences between the various mental or scholastic 


ass ; dites ‘ 2 
essments for each member of a pair with the differences in the material and cultural 


M oe (see Conway, 1959, pp. S£). 
4 > 3 H 
or this purpose we have assessed the economie and cultural conditions of the 


homesi A ; md 
or esin terms ofa conventional scale similar to that employed for assessing intelligence 
id s : 5 : p : 
: d educational attainments, namely, one m which the mean is 100 and the standard 
eviati s ie š > : R 
viation is 15. The correlations thus obtained are shown in Table 3. 


Table 3. Correlations of differences for monozygotic twins reared apart 


Home conditions 


Differences Differences 
Test results in cultural in material 
conditions conditions 


Differences in intelligence 


Group test 0-21 
Individual test 0-16 
Final assessment 0-18 

0:37 


School attainments 
ignificantly different from zero (P < 0-05). 


Coefficients over 0-29 are § 
ational attainments are highly correlated with 
differences in the cultural background: there is also à significant correlation between 
Cultural differences and differences in the scores for the group test taken as they stand. 
But the correlations for the individual test and for the final assessment are so low as 
to be non-significant with a sample of this size. The differences in educational attain- 
zi d ; s pp ; P ays 
ments show a small but significant correlation with differences in material conditions, 
chiefly no doubt because the latter are responsible for differences in the children’s 
a 


Physical health and school attendance. 
The multifactorial hypothesis 
to belittle the importance of mental inheritance seem 


Content to examine just one particular investigation and base their arguments on the 
xa 


Weaknesses they discern in that. They ignore the fact that the hereditarian’s con- 
clusions rest. n T on a single rese however elaborate, but on inferences drawn from 
; a 


* wide variety of different approaches—all leading to a systematic theory of mental 


Inheritance very similar to that arrived ab by contemporary geneticists working in 
entirely di f " field: 
ri „mental fielas. " N 
Pda 2 wer by way of conclusion to compare the correlations 
Obtained n y, it pe d bli those obtained from other pairs related by 
rom twins and SI r London surveys are set out 


Vari à piled from ou 
in T eg cta of Bou Tie further data have been collected for some of the 
. Since our las > 


Small : the correlations have been recalculated: the figures 

er group d in these cases t° s 

Bee tandard errors are smaller. We have endeavoured to 
. stand: 


Show 1; š 
w little change, but their onp so that they should, as far as possible, 
g 


Selec E i he 
t the individuals composing." opulation as a whole. With the smaller groups 
ations, which range from 


e . 

, &enuinely representative © : vi 

‘us has Tia tins easy; but for all of them the standard devi > à 

Just und, om a 16 1.0- points, are much the same. 10 Gorpare:or corro 
er 14 to a little over " obtained from children may seem a questionable 


ibis figures for adults with those 


It will be seen that differences in educ 


Most of the critics who seek 


arch I 
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procedure. But many of the pupils tested between 1914 and 1924 have since a 
and it has often been possible to trace and re-test them as well as to test their pu 
children. In that way correlations between assessments for these children and uem 
assessments secured from their parents when they were children can be compu 
On the whole, they fully confirm the values obtained in the usual way. 


Table 4. Correlations between relatives 


Burt Other investigators 
T Number i 
| of Median Theor gg 
pairs Correlation investigations correlation valu 
Direct line - 0-49 
With parents (as adults) 374 0-49 13 0:60 649 
With parents (as children) 106 0-56 em ax 0-31 
With grandparents 132 0:33 2 0:24 
Collaterals 
Between monozygotic twins d 1-00 
Reared together 95 0-92 13 0-87 1:00 
Reared apart 53 0-87 3 TR 
Between dizygotie twins á 0-54 
Same sex 71 0-55 8 0-56 0-50 
Different sex 56 0-52 6 0-49 
Between siblings 0-52 
Reared together 264 0-53 36 9:58 0-52 
Reared apart 151 0-44 33 0 
Between uncle (or aunt) and 0-31 
nephew (or niece) 161 0-34 > Ber 0-18 
Between first cousins 215 0-28 2 0:26 014 
Between second cousins 127 0-16 = 
Unrelated persons 0.00 
Foster parent and child 88 0-19 3 e 0-00 
Children reared together 136 0-27 4 0:23 0:00 
Children reared apart 200 —0-04 2 —0-01 


er in^ 
For purposes of comparison I also give medians for results reported by ach 
vestigators and the 


ay 
hypothetical values to be expected in accordance with pe 
be called the neo-Mendelian theory of mental inheritance. To calculate the lat tu 
method used is a modification of that originally develop by Fisher (1918) in bis A jke 
of body measurements. The formulae (Burt & Howard, 1956, pp. 115-16), V cas 
those used by most other writers, allow for two facts commonly ignored: in pee B 
of intelligence there is (i) ample evidence for assortative mating between m ome 
and (ii) some evidence for a slight but incomplete amount of dominance. ird 
extent these two opposing 


tifact 
: t sex-linkage, chiefly associated with the former, also seem disce"? | oy 
particularly in the correlations f 

influences, if they operate at all, 


ar 
in deducing the formulae used, 
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E ar Kimi ; 
admo iler er (d em reiten oy dl 
pat eal ag a nns E Les > = e behaviour theory as yet makes 
s! ant epitaphio aire g E e cep S, : ne _. of the past half-century 
a ation than is generally Sek ized about the relation between 
rn En arity and performance onmentals's ‚They have located fifty-two such 
alam: yielding over 30,000 correlational pairings from 8 countries in 4 continents’, 
Ue Sia the main results in the form of an instructive diagram, which exhibits ac- 
bee, e^ the degree of relation every correlation in their collection, together with the 
E an for the various groups. Within some of the groups, particularly those where 
embers of the same family have been brought up together, the coefficients exhibit 
j^ fairly wide range, e.g. for siblings they range from just over 0-30 to a little over 0-70. 
hereasonsare fairly obvious. The low valueshave usually been obtained with somewhat 
unreliable tests, occasionally from but à single unvalidated test; often, too, the groups 
are fairly homogeneous. The high values are generally derived from heterogeneous 
samples, varying considerably in home background and education, and the tests are 
frequently verbal group tests bly affected by differences 


, such as would be apprecia 
however, there is à clear concentration 


in education. For most of the comparisons, 
of values near the mean or median. My own list includes a number of studies, chiefly 
British, which do not appear in the American collection; and with the writers' per- 
mission I have now added to my OW? earlier compilation data from several inquiries 
Which they quote and which had escaped my notice. 
In Table 4 I have given median values only; and I have indicated the number 
of investigations on which the medians are based. It will be seen that the values 
Teported by other investigators tend to be somewhat higher than my own, pre- 
Sumably because many based their correlations on scores obtained from tests of a 
Predominantly verbal type- ]f allowance is made for this, then, it will be seen that 
(except perhaps in the case of first cousins in my own research) both the figures 
obtained in the London inquir. medians of the figures published by other 


° à values we hà 
bservers are in close agreeme have calculated 


according to the neo-Mendelian 


y and the f 
nt with the theoretical 


hypothesis. 


CONCLUSIONS 

characteristics have been measured for persons 

related in di es and the correlations compared both with each other and 

with ee investigators, aS well as with the values to be expected 

in accord, € ol dified theory © multifactorial inheritance outlined in an 

earlier p : x a 1956). In particular, an intensive correlational study 

" 

as b i ins reared together and apart. : 

een made of monozygotie Too 7 from unrelated yim uf 
n ely small; those from related 


2. For assessments of ʻi c 
itive bub comparativ 
to the closeness of 


GS 
salem brought up together are pn 
lrs incre: iyely accor ing 
; ase progressive y? > $ P. 
ation for monoz : tie twins reared in separate environmen 
ygo h twins have been reared together. 
ments vary closely with simi- 


e 0-88, and is but slightly increased where such tv 
n the other hand, the correlations for school ana : adi iota 
> umstances. From this it may be inferred that individual 


arity i i P 
ty in environmental cire 


IV. SUMMARY AND 


l. Various mental and physical 
dth 
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differences in ‘intelligence’, particularly when the assessments have been | 
checked, are influenced far more by genetic constitution, or what is popularly terme 
‘heredity’, than by post-natal or environmental conditions. Mm 

3. The detailed values for the different groups obtained both in my own inv pos 
gations and in those of other Writers, agree satisfactorily with the view that sd 
genetic tendencies which are responsible for individual differences in emm ans E 
in the main (though probably not exclusively) transmitted in accordance wi 


R " assortative 
multifactorial or polygenic hypothesis, due allowance being made for assortati 
mating and partial dominance. 
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PERSONALITY AND JUDGEMENTS OF TEMPORAL INTERVALS 
By C. R. BELL anp ANNE N. WATTS 


Medical Research Council Environmental Physiology Research Unit, 
London School of Hygiene and Tropical Medicine 


ed a number of time-estimation tasks were examined for 
normal oral temperature, age, Sex, intelligence and per- 
relations were found in the data, though there was evidence 
mperature and some aspects of personality possibly are 
her they might be related to some types of time 


The ways in which subjects perform: 
associations with normal pulse rate, 
sonality characteristics. No universal 
to suggest that age, pulse rate, oral te 
worthy of further research to determine whet 
estimation. 


een time estimation and individual charac- 


teristics has been inconclusive. Thor (1962) found consistent diurnal effects in pro- 
duction estimates of 30 sec and 120 see intervals which ‘point to the influence of an 
underlying physiological variable’. Hoagland (1933, 1935, 1951) and Baddeley (1965) 
have shown relations between estimates of a counting rate of 1 digit/sec and induced 
changes in body temperature. Other workers (Bell, 1965; Bell & Provins, 1963; 

tent relations between time 


Shaeffer & Gilliland, 1938) have failed to show consis 
estimation and changes in phy ters. Gilliland & Humphreys (1943) 


siological parame eys 
and Smythe & Goldstone (1957) hav an age effect on the variability of 


e reported 
time judgements when the perform 


ance of children and adults was examined. 
MacDougall (1904) and Yerkes & Urban (1906) found differences between the sexes 
in their estimations in the range 18-108 se 


c, but Orme (1962) concluded that there is 
no consistent evidence for a sex effect. 


_ Of the studies of the relations between time judgements and personality measures 
1n non-clinical samples, Loehlin (1959) reported that no relation emerged between 

PI scores and the verbal estimates of intervals from 1 sec to 20 min of seventy- 
four subjects. Other studies (Hare, 1963; Siegman, 1962) have shown conflicting 


results, 

In the present report, data 
make temporal judgements © 
are compared with the normal 
and personality characteristics 


Previous research into relations betw 


from & non-clinical group of subjects who were asked to 


f various magnitudes by various methods of estimation 
(resting) oral temperature and pulse rates, age, Sex 


of the subjects. 


METHODS 


The data for analysis came from six investigations, LVI. In no investigation did 


the subjects have knowledge of results. 


n estimates of 4, 9 and 13 min. All subjects 


The in ; 
vestigations 
(Heron, 1956) as part of the in- 


= Eight volunteer naval rat 

Vesti OInpleted. the Heron Two- 
estigation, 

p Eighteen volunteer ma 
Heron Personality Measure 


ings made productio 
“Part Personality Measure 
j ienti ili technical personnel, completed 
ts, scientific, military and tec f 1 c 

pan erformance on & five-choice serial reaction time task, 


th During P 
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fourteen made a verbal estimate of 4 min, eighteen made a verbal estimate of 9 min, and sixteen 
a verbal estimate of 13 min. hi 
ko Ten volunteer male shop assistants completed the Heron Personality Measure and, a 
sitting at rest, each estimated intervals of 45 and 100 sec by counting to himself at a ra ed 
estimated to be 1 digit/sec. The subject operated a covered stopwatch during his count W 
recorded the time taken. Personality 
IV. Thirty volunteer naval ratings, over a period of 5 days, completed the Heron Per so A 
Measure, the 16 PF scale (Cattell, Saunders & Stice 1957), the F scale of the Ahora ds 
Personality Study (Adorno, Frenkel-Brunswik, Levinson & Sanford, 1950) and the IPA'I te 
analysis form (Cattell, 1957). Data were also available of the subjects’ age, resting ge uch 
resting oral temperature and scores on the Wechsler Adult Intelligence Scale. Each su ax 
estimated an interval of 60 sec by counting to himself at a rate of 1 digit/sce. The time taken v 
recorded on a covered stopwatch which the subjeet operated. E logy 
V. Thirty-five mature students (male and female) attending evening classes in Psycho "ato 
completed the 16 PF scale and gave their date of birth. The following week they estimated 2 e 
of counting at 1 digit/sec over a period of 60 scc by recording the number of digits they 
counted between the experimenter saying ‘Go’ and ‘Stop’. <omality 
VI. Forty-seven volunteer male college students individually completed the Heron Persone ad 
Measure, the 16 PF scale, and the IPAT self-analysis form. Their normal (resting) oral — à 
ture and normal (resting) pulse rate were recorded. The date of birth of cach subject was es ods 
Estimations of a counting rate of 1 digit/sec for intervals of 60 sec were made by tho ss 
used in IV and V above. The subjects tapped a morse key at an estimated rate of 3 v uve 
and during completion of the 16 PF questionnaire made verbal estimates of 10 min and # is 5 
Forty-five of the subjeets judged whether or not a metronome device was flashing at a ra shes, 
1 flash/see during the random presentation of rates of flashing within the range of 20-180 Daci 
min. The order of presentation of the time estimation tasks and the personality measures 


ity 
t n i B | A : sonality 
randomized over the entire experiment except that two time estimation tasks or two perso 
questionnaires were never given successively. 


Treatment of data 


The time-estimation data fro: 


es so that ® 
m all investigations were converted to standard scores 80 t 
score of 100 indicated 


‘ vocts were 
a perfect estimation. On each time-estimation task tho subjects 


a < (fast 
grouped into the 18% who had the largest converted timo-estimation scores on tho m 
counters), the 18% who had the smallest, converted. timo-estimation scores on tho task 
counters) and the i 


n und 
ntermediato 64%. Where estimates were tied, tho 18% extremo W^ 
ate subjects who produced 


the same estimate. ai 

atao : ons of the association between the time-estimation data and the BT 
— Stoudemire: age intelligence, and personality variables where data were pater in 
and slow ee e i t tests wero used to compare the characteristics of the fast, interme 

Linear regression Coefficients a; 
all the converted and lo, A zaila 

j e 8-transformed time-ect; k " ity data ava! 
Linear regression coeficients wer ıme-estimation data on all the personality 


tem“ 
from 


D " 
5 5 : s 2 Bá min 
investigation I and of tho emis of the production task estimates of 4, 9 and 13 


c from investigations III, IV anc to 


fro 


RESULTS 


nd 
: l ch isti intermediate ^ 
slow counters involved the calculatio I an be raha rige 


ine 
n of 440 t-tests of which only 20 (4-5 %) atta 


Ower 


the 
for fast than intermediate counters 07 
and 


a 
3 taps/sec task, and were lower for slow tP 


ES 
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for intermediate counters on the 1 digit/sec counting task. The normal oral tempera- 
ture of slow counters in the verbal estimation of 10 or 20 min was lower than that of 
the intermediate counters. On part I of the Heron Personality Measure, fast counters 
20 min were emotionally less adjusted than inter- 


in verbally estimating 10 or 
ally less stable 


mediate counters. Fast counters on the 3 taps/sec task were emotion 
(16 PF, C scale) and slow counters on the 1 digit/sec stopwatch task were emotionally 
more stable (16 PF, C scale) than intermediate counters on the same tasks. Fast 
atch task were less dominant (16 PF, E scale) than 
either intermediate or slow counters. Intermediate counters were less guilt prone 
(16 PF, O scale) than either fast or slow counters when verbally estimating 10 or 
20 min and slow counters were less guilt prone than fast counters when estimating 
l digit/see on the stopwatch task. Slow counters were less tense and excitable (16 PF, 
Q; scale) than either fast or intermediate counters on the 1 digit/sec stopwatch task 
and than fast counters on the 3 taps/sec task. Intermediate counters were less sensi- 


tive and effeminate (16 PF, J scale) than fast counters and more sophisticated and 
polished (16 PF, N scale) than slow counters on the perception of 1 flash/sec task, were 
i (16 PF, F scale) than fast counters on the 


more enthusiastic and happy-go-lucky 
verbal estimation of 10 or 20 min task an 
minded (16 PF, M scale) than slow coun 


and verbal estimation of 10 and 20 min tasks. 
Of the 302 linear and quadratic regression analyses of the raw, converted and log- 


transformed time-estimation data on the individual characteristics of the subjects, 


i : f — r a significant proportion of the 
in only nineteen (6-3 %) did the regression account for a sig pro poruon | 
ienificantly from zero. These regressions indicated 
g 3 


Variance i ‚and depart st 
in the data and dep ate of tapping at an estimated 3 taps/sec 


an association between both rate and log 7 1 
and pulse rate, of both a linear (7 = — 0-388 and — 0:383 respectively) and a qua- 


ratie form. A log transformation of the verbal estimates of 10 and 20 min was linearly 
related (r = +0 292) to n ormal oral temperature. The log transformed rate of 
Counting at an estimated 1 digit/sec was related perl to the age of the sub- 
Jects in a sample with an age-range of LG-os ie E pesa n e] at = nr 
3 taps/seo was shown to have 2 quadratic regression N = ee sani: 
the IPAT self-analysis form. Of the personality characteristics as assessed on the 


l6 pp : nificantly related to the time-estimation data. On 
i i" - were signi ca y : : 
questionnaire, six we E ms signific ant linear regression (r — — 0-231) 


°yclothymia F scale) there W igi HET hb. 
9f log cr EUN d e rate of 1 digit/sec, an eg poro ees us 
Sions of the converted and log-transformed data from t I [ E lo à n ees s 
'eneral intelligence (16 PF, B scale) was related to ver ei i ; à E 2 = p 
Min (r _0- 309) Both the converted and log-transformed rn : an e 2 ig pe 
Stopwatch task produced significant linear regressions (r " " zi d E s eg 
le dominant-submissive scale ( 16 PF, E scale). Speeds o weit i dene oh 
3 taps/sec for both converted and log-transformed data waro a » e bi g en 
regressions on the 16 PF, I scale (Premsia). A positive ge Pi a 
Was found of log speed of counting at an estimated 1 digi ise ; 
cores of ergie tension (16 PF, & 


ce ee . Finally, S 
OPhistication scale (16 PF, N scale). Pina Y ng rate at an estimated 
ates of 1 digit/sec 


Scale) indicated significant positive li d 
taps/sec (r = 40-291), and of converted an 


counters on the 1 digit/sec stopw: 


d were less bohemian, introverted, absent- 
ters in both the perception of 1 flash/sec 


near regressions of tappi 
og-transformed estim. 
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En gic- 

counting rate on the stopwatch task (r = +0-255 and +0-277) on the erg 

ion-scale scores. ; the 
ee of a rate of counting at 1 digit/sec were compared pr in 
thirteen male evening-class students and twenty-two female en aiti: 
investigation V. There was no difference between the two pAoups = : an of the 
mates. In the regression analyses, only the significant negative linear regi e fcantly 
counting at 1 digit/sec estimation task on parmia (16 PF, H scale) was e 
different from the relation between the two parameters in the male subjects. 


DISCUSSION ME: 
The primary finding of the present investigations was perhaps that the we am 
Significant, associations between time estimation and personis age: enificanb 
physiological parameters did not differ significantly from chance. Those ‘ed or to 
results which did emerge were not confined to one or two time-estimation i E disi" 
one or two of the twenty-five parameters examined in the analyses, but wer phe 
buted throughout the tasks and the variables. Thus, the question of 9 aen to 
between time judgements and physiological measurements, age and sex ap] 
be unresolved, os roups 
Though personality characteristics, or psychiatric assessments, of clinical a ss 
have been found to be associated with time judgements of several mt m an 
1962), the basis of a relation between non-clinical personality characterist! 


ai ^ rience an 
time judgements has cluded research workers. The perception, ee many 
demonstration of time-estimation skills is probably as complicated a topic : 
other areas of 


abin, 

psychology (Gilliland, Hofeld & Eckstrand, 1946; Wallace = E are 

1960). Schilder (1936) suggested, “Perception and experiences of any other i otions 

in no way stabilized entities. The organism. . .is a psychical organism with c ne pet 

and drives which determine the final structure of our perceptive world. Tir tion 9 
the same factors.’ At present, the identifica 


ception will be dependent upon 
these factors in Studies of time judgements has not been completed. 


CONCLUSION ; 
When subjects had to make temporal judgements on a number of time posit 
tasks, the individuality of their responses was not consistently related to any m 
variables studied. There appears to be some suggestion in the present data ua it 
variables of resting Pulse rate and oral temperature, age, sex and certain perso? 
characteristics may be worthy of further exploration. 
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SOCIAL DESIRABILITY IN INDIVIDUAL PERFORMANCE 
ON THIRTEEN MMPI SCALES 


By ERLING E. BOE* 
University of Washington 


aAxp WILLIAM S. KOGAN} 
Veterans Administration Hospital, Seattle 


to give socially desirable responses in self- 


The degree to which individual subjects tend 
letermined by computing, for each subject, 


description on each of thirteen MMPI scales was ¢ 
a point-biserial correlation between his true/false responses and the social desirability (SD) 


scale values of the items. The results indicated that, on the average, from 10% to 20% of the 
Variance in individual self-deseriptions was associated with SD scale values. In comparison with 
these results, individual differences in the tendency to give SD responses, as measured by (a) 
these point-biserial correlations and (b) Edwards's SD scale, account for much more of the 
Variance in raw scores on many of the MMPI scales. The differences between these methods of 


appraising SD aspects of test performance and implications for constructing SD-free scales were 
considered. 

le has two distinct meanings (Edwards, 1957, 
s (SDSV) of personality statements, and (b) 


to the response tendency of individuals (SD response tendency) to endorse person- 
ality statements with socially desirable scale values and to reject statements with 
Socially undesirable (SUD) scale values. In the first sense, the SD variable is an 
attribute of statements commonly found in personality inventories; in the second 


Si A : n 
ense, it refers to a personality trait. 
The SD response tendency itself has 


o d 
obser ved some time ago that the endorsem : F 
rejection of a socially undesirable statement could be either genuinely self-descriptive 


Or it could r epresent SD faking. Block (1965) understands the SD response tendency 
to mean SD faking exclusively, an d has presented a detailed critique of this meaning 
of the concept. By contrast: “Edw 4 communication, regards the SD 


ards, in a recen 
response tendency as a general personality trait, and does not identify “this trait with 
a ag / 
other trait which might be defined as 


the tendency to falsify responses in self- 
Diers & Walker (1962) have presented some evidence 
ly a small part of the variance in MMPI 
the two components of SD empirically 
asure each one separately in a 
e tendency, as it is typically 
f a genuinely self-descriptive 
the purposes of the present research, 
the problems investigated. Conse- 
nse tendency are employed 


5 The social desirability (SD) variab 
P. vi): it refers (a) to the SD scale value 


two quite distinc meanings. Edwards (1957) 
ent of a socially desirable statement or the 


counts for on 
ble to separate 
developed to me 
at the SD respons 
a combination © 


Indi . 
leating that faking-good ac 


baa manos, it is not yet possi 
npe no operations have teen, 
meas ang way. Our position is thi : 
bros ured at the present time; represe hs 
a and a faking component. Kor : 
ever, the issue of faking is not germain to 


u £ " 
Wently, traditional techniques of measuring the SD respo 
* Veterans Administration Hospital, 


Sea, R.I. 02912. 
ton School of Medicine. 
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University of Washing! 
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in an effort to clarify various issues in assessing the degree to which individual 
subjects respond in a socially desirable manner on specific scales of a widely used 
personality inventory. 

One issue in SD research that has generated a great deal of controversy i$ the 
degree to which SD considerations are involved in the performance of subjects takin£ 
personality inventories under standard conditions. Edwards (1961), for example, has 
contended that ‘scores on many personality scales of the True-False type could, ™ 
large part, be accounted for by individual differences in the tendency of subjects t? 
give socially desirable responses to items in the scales’ (p. 351), while Taylor (1008 
concluded that his research ‘argues against a simplistic interpretation of the MMP 
as being, in large part, a measure of social desirability’ (p. 516). The source of thes? 
conflicting conclusions can be attributed to methodological differences. The purposes 
of the present research are first to clarify the methodological differences, and then p 
subject both methods to a Systematic empirical analysis. Since most SD research hea! 
been with the MMPI, attention will be focused on it specifically. e 
_ One method of determining the extent of SD involvement in inventory performan? 
is based on SDSV, the first meaning of the SD variable. It was first shown (Edwa 4 
1953; Hanley, 1956; Rosen, 1956; Taylor, 1959; Wiggins & Rumrill, 1959) M 
SDSVs correlated about 0-84 with probabilities of item endorsement computed m" 
the performance of a group of subjects. While true for grouped data, several 7 


se 
searchers (Block, 1965; Boe & Kogan, 1963; Taylor, 1959) later pointed out that the | 


NES 
correlations do not accurately represent the SD response tendency in the individi 
subject. In order to ascerta 


: . 5, "^ ses 

ubject c in the extent to which the individual subject’s resp N 

in self-description were associated with SDSVs, these researchers corre f the 
€ true-false responses of each subject to a sample of items with the SDSVs o 


H : . t H à 
items using the point-biserial correlation (rjj. They found that SDSVs n sud 
on the average, for 10... N 


n soe u 
as these that 30% of individual MMPI performance. It was from data $ mi 
rd ume (1959) concluded that the MMPI is not, in large part, a Me", 
i cha; e : š É ow 
individual act of this method is that it measures the extent t 


t 

Se rhe 

is, there is variabili n responding within subjects are associated with SDSV9- of 
t nu (from true to false) in each subjects responses to à sank he 
us variability within individuals that is being correlated W. jg. 


SDSV meani 
lame en p "iege characteristic of this method is that it bee „sch? 
a a group of fem). ual items instead of a single score for a personality 
he size of rp, varies consi s 3 : js lite! 
a measure of the Te g from subject to subject. Since each 7j, 15 5 gu? 


PS ; ts 
tems, thi : an individual endorses SD items and reje? 

; this method is one way of measuring the SD r tendency. the 50° yo 
meaning of the SD variable (Boe & ER TOE PORES: von -~ indici 


m 


8 (1957) SD scale, Wiggins's (1959) 5 1? 
1 1 i du 
960) MC_sp scale, is first derived, by various proce etd 


ES 
E hu een 


po 00 MMC UN A I a O L EE 
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—n — obtained on personality scales. Scores on Edwards's SD scale, 
Xe e, have y els rary hi 7 wi ur ^ = 
MMPI she ke an Wena: ieri be » j > La bw Eiern i 
ards, a a peatedly demonstrated to be a nearly 

pure measure of the first MMPI factor (Block, 1965; Edwards & Diers, 1962; Edwards 
et al. 1962; Edwards & Heathers, 1962; Edwards & Walker, 1961; Edwards & Walsh, 
1963). It was from data such as these that Edwards (1961) concluded that scores on 
many personality scales could be largely accounted for by SD considerations. In 
contrast with the rj, technique (which appraises individual differences within 
subjects), this method is characterized by the fact that it appraises the extent to 
which individual differences between subjects in the SD response tendency are 
associated with scores on personality scales. Thus, it is not surprising that apparently 
contradietory results can be found when the variables being correlated are different. 
Since these two methods of evaluating SD considerations in performance on 
Personality inventories are so different, each should contribute something unique 


to a better understanding of the SD aspects of responses given in self-description. 
However, no previous research has been designed to utilize and compare these two 
d the responses of one sample of subjects. 


methods for the same set of items, am 
technique to samples of items in- 


ring the 7p, 
exploited. The present research 


Furthermore, the advantages of apply 
cluded in specific MMPI scales have not yet been 

problems in assessing the SD aspects of 
ly used in clinical practice. 


Pies designed to investigate these (and other) 
individual performance on thirteen MMPI scales common 


METHOD 


Subj 
Jects and procedure 
n admitted to any of the three psychiatrie 


Two iatri ients who had bee: 

groups of hiatric patients w = v 

Wards of th 2 rar Se mention Hospital, Seattle, were the subjects. The various measures 
nce of subjects in group I (n = 50); the reliability of a 


of SD wer s erforma 3 
“ingle en hong of the MMPI scales was obtained separately for each 
ubject in gr = 19 
The en oko selected by means of a table of random nutibers from the popi- 
ailon of peslente (abort B60) SHOUTS tisfactorily completed routine intake testing (MMPI, 
taw-a-Person Test, and Shipley) UP” admission MADE prynn aara ee | 
l-year period. All seal admitted psychiatric patients are given these tests in small groups, 
xcept for hos who = too disturbed or resistive to complete them er The median 
Number of days after admission for testing was 44; the sl age ore À oip E nn 
Tho s bie x 3 selected on the basis of availability for retesting either 3 or 4 
ubjects in group II were subjects in group I. Only the MMPI 


a Wen s ly as were the 
u after routine intake testing 7 ministered to small groups of subjects on both 
given during the retest. The tes 


Occasions, 


not random 
ts were & 


dividual differences within subjects in 
DSVs (as reported by Dahlstrom & 
bject on each of the three MMPI 
and Edwards's SD scale. Thus, 


Sono. 
tatistical analyses 


(i) Correlations with SDSVs- T 


Self. sg 5 
descriptive responses (i.e true O 


um i aputing rj) for each su 
dA determined by nical scales, the Mf scale, 


valid: 
Sd scales, the eight stent ject. This method of measuring the SD response tendency 
; f the degree to which individual perfor- 


and (b) indicating, by its sign, whether 


he association of in 
r false responses) with S 


e ro. - ; 
responses are of a SD or & SUD nature For the analysis of individual differences between 
linieal scales were correlated 


(i) Correlati ; nse tendency. 
Sub; relations with SD resp? j MMPI validity and c 
jects, raw scores on each of the thirteen 11-2 


164 E. E. BoE AND W. S. KOGAN 


(product-moment correlation) with (a) scores on Edwards’s SD scale and with (b) the individual 
r,» described in the preceding paragraph. l , " asd im 
(iii) Reliabilities. Because the comparisons of correlations undertaken in this study wou vit 

affected if the measures being correlated were of substantially different reliability, reliabilitie 
were obtained so that correlations could be corrected for attenuation. To correct the rp, € 
for attenuation, the reliability of the SDSVs and the reliability of individual responses to 1tems 
of each MMPI scale were needed. Boe & Koran (1963) and Edwards (1963) have reported n= 
retest reliability coefficients of 0-97 for SDSVs. Test-retest reliability coefficients of es 
responses to items of cach MMPI scale were obtained from the performance of Bruup II. For en 
subject, true/false responses to items of an MMPI scale were arranged in a 2 x 2 contingency e : 
with one dimension representing true/false responses on tho first administration and the o» 
dimension representing true/false responses on the second administration. The phi correlati m) 
(r;) computed from this tabulation represented the reliability of individual MMPI A 
(Since the coefficients, 7g, were computed for each subject individually, the n for each — 
is not the number of subjects in group II, but the number of items in each MMPI scale, W i 
range from 15 (L) to 78 (Sc).) To correct the correlations of the SD scale with other MMPI sca d 
for attenuation, the reliability of each scale was needed. Edwards (1957) has reported a a 
split-half reliability coefficient of 0-83 for the SD scale, while Rosen (1953) has reported et 
retest reliability coefficients for the other MMPI scales which were computed from a sample 
male psychiatric patients in a Veterans Administration Hospital. 


iESULTS 
Correlations with SDSVs 


. ° 7 

For group I, the algebraic mean 7,» between responses given in self-description d 

individual subjects to the items of each of the thirteen MMPI scales and the SDS : 

of those items are reported in row 1 of Table 1. (For all analyses in which correlati 

Were used as scores and then subjected to further statistical analyses, the ein er T^ 

were transformed to Fisher’s 2’ first.) The same mean r,; for group II is presented z : 
row 2 of Table 1. It is apparent that mean correlations for group II are nearly 


: nt 
same as those for group I, even though the two groups were selected by differe 
criteria. 


'e 
The standard deviations of the fifty = 


"able 
naporna ın row | of Table 1, for each MMPI scale are presented in column 2 of Tab 
2. It is apparent that individual differ 


ences in the SD response tendency were quite 
large, and that many r„, were negative. A negative r,, indicates the degree of a 5 ily 
response tendency. The percentage of group I subjects exhibiting a statistic” - 
significant SD response tendency and a statistically significant SUD wey 
tendency on each MMPT Scale is tabulated in column 4 and 5, respectively, of dans » 
‚the SUD tendency is as great as the SD x 
‘pp would approach zero M 
ance positive r„,) and imply that individual perform? e 
slight extent with the SDSVs, on the average. Howev 
such an inference 18 misleading, and can be corrected by computing a modular mea? rn 
(disregarding the sign of "pb)- This was done, and the results are reported in roW ‘ 
Table 1. The degree to which individual performance is associated with the SDSVs 2° 
appears to be considerably higher for most scales. uted 
The correlations reported in rows ] and 3 of Table 1 are limited by the reliabiliti 
of the correlated measures; they were therefore corrected for attenuation. Corre? T 
algebraic and modular mean "pb are Shown in rows 4 and 5 of Table 1. The reliabil y 


sans 
To» (transformed to z’), whose mean 
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Table 2. Variability of SD measures (ry) for cach MMPI scale (n = 50) 


% Vp % Tob 
signifi- signifi- 
cantly cantly 

less greater 

than zero than zero 

MMPI scale 8y Limits of range (P < 0-05) (P < 0:05) 
L 0-288 — 0-41 to 0-66 0 8 
f 0-381 0-31 to 0-97 0 100 
K 0-272 — 0-40 to 0-84 4 4 
Hs 0-529 —0-81 to 0-90 18 20 
D 0-351 — 0-50 to 0-69 16 30 
Hy 0-335 —0-65 to 0-71 20 26 
Pd 0-286 —0-52 to 0-65 4 30 
Mf 0-183 — 0-30 to 0-50 2 24 
Pa 0-269 — 0-12 to 0-89 0 54 
Pt 0-368 — 0-50 to 0-77 14 28 
Sc 0-336 0-00 to 0-87 0 70 
Ma 0-221 —0-27 to 0-55 0 18 
SD 0-387 —0-37 to 0-91 2 38 


* sp. of rp, expressed in terms of z'. 


of the SDSVs, obtained from student responses, was taken at 0-97 as reported 
by Bas & Kogan (1963) over 100 items. This reliability coefficient was corrected for 
the item length of each MMPI scale by the Spearman-Brown prophecy formula 
before the corrections for attenuation were made. The reliability of individual item 
responses was determined from the test-retest data of the twelve subjects of group ^ 
For each subject on each MMPI scale, the test-retest reliability of dichotomous true 
iss responses to individual items was computed by phi correlation coefficients ("9/" 
of red for each MMPI scale is given in row 6 of Table 1. (The appropriatenet 
ae were P correlation for attenuation with a mean reliability coeffiel 
individual "e eg correlations might first be corrected for rna an, 
Both procedure ility coefficients, and then the mean corrected correlation és s 
procedure yiel ers possible, and were followed, for subjects in group II. The = a 
tion between the ehr higher mean corrected correlations. The rank order COIT 
scales was 0-97.) 77, Corrected by the two procedures across the thirteen 

a ws an "s another influence will tend to restrict the size of the me 
normally distsibbled a which is less than one. When the continuous variab 
maximum ry, is 0-80 ers is 5 50-50 % cut in the dichotomous se 
[rp and.r;] are not D s. ; as MeNemar (1962) has stated: ‘These two coe pe 
genuine point variabl n same scale . . . Even if the dichotomous variable W® ot 
be comparable ek p as an expression of the degree of relationship woul g 
measured in a graduated ee to the product-moment 7 between the two var on 
lo od fashion’ (p. 193). The distributions of the SDSVs (the © 


adm ra cere used in this study do not approach normality 
ristically bi ; ; a 
sirability. When all items wit y bimodal, with modes on each side of neut? y 


h SD scale val red ‘ j items 

: 1 1 alues are answered ‘true’, and item? ^ 
SUD Zt bs de us dime false’, this condition tends to dudo the maxi m 
8e. 9 pb values reported in row 7 of Table 1. Variability in the maxi? 
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Size of rj, raised the possibility that variability in mean rj, might be accounted 
for in terms of this statistical artifact. In order to evaluate the importance of this 
Statistical consideration, the following three variables were defined and rank order 
correlations (p) between them were computed across the thirteen MMPI scales: (a) 
modular mean ry, for group I; (b) the average difference between the SDSV of 
items in each MMPI scale and neutral desirability (this variable is subsequently 
referred to as the SD intensity variable); and (c) maximum 7; on each MMPI scale. 
The correlations among these variables were: Pa» = 0:94; Pac = 0-71; py, = 0°79- 
Thus, statistically significant relations were obtained between mean r,, and variables 
(b) and (c). Partial correlations were then calculated in an effort to evaluate more 
Precisely the influence of these two variables on mean ^p»: They were: Pap.c = 9°88; 
Pac.» = — 0.16. From the foregoing analysis it is apparent that variability in mean 
To across MMPI scales can be largely attributed to the SD intensity variable, and not 


to differences in the upper limit of 7j» 


Correlations with the SD response tendency 
Correlations between the SD scale raw scores and the MMPI scale raw scores 
(without the K correction), which were computed across the fifty subjects of group I, 
are shown in row 8 of Table 1. The size of these correlations is somewhat inflated by 
item overlap between the SD scale and the MMPI scales. Consequently, the ut 
Scales were rescored after overlapping items had been eliminated, and E res Bn 
t irty-nine item SD scale was correlated with the corrected raw scores o: the N [ 
Scales, The no-overlap correlations are presented in TOW 9 of deseen The -— 
of Overlapping items reduced the size of the correlation for all sca a excep ! : 4 
Scale, For the Ma scale, the overlap tended to produces redi ne ae E i ee 
me © correlation with the SD scale was oe Thus, when the overlap was. e 
at ; elation resulted. ua -— 
"e ei un ai Mire difiorences between Vi et eb response 
tendency wa E . for a specific scale were also correlated wish s € Scores 
9n that lito es ot 30 of Table 1) just as scores on the SD Eu x LM 
“Mee the z and the raw scores Were derived from the same [e e "m D * a 
Surprising pw shade orrel aiioa are generally higher ee ams] but, ie uld 
Which came from a different sample of items. The pe = en 
Vary with the sortion of items in each scale which x à 
proportion © are in the SD scale, the raw score 


: : the y 
all SD inso A tomi an SD score. Boe & Kogan 
nye mus and 0-97 in two different subject samples 


ms are keyed in the SUD direction, as they are 


i tween these two methods. If all s should be near — 1-00; and as the proportion 

e Hs; orrelation he actual relation, as 
ca unt wx e lations should otc ee in row 10 of Table 1 

€asured b > 4 : = Ris elation, P between the corre a 
a y rank order corr rr? is 0-94. 
Nd the proportion of items keye ane raw scores on the MMPI scales and the 
N ae of the correlate liabilities. Therefore, aes ne 
enuati iis ne de 4 (1953) reliability Ve © cote correlations 
and a by using ums ty of 0-83 for the SD scale. These 
ards’s (1957) reliabl 
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are presented in row 11 of Table 1. The reliability coefficients for the shortened 
no-overlap MMPI scales were computed from Rosen’s (1953) reliability coefficients by 
the Spearman-Brown prophecy formula. The corrected no-overlap correlations of the 
MMPI scales with the SD scale are given in row 12 of Table 1. A comparison of row$ 
11 and 12 reveals little difference between the overlap and no-overlap correlations 
with the SD scale when both are corrected for attenuation. 

The final analysis concerned the similarity of SD response tendency measures. If 
the SD scale is a useful general measure of the SD response tendency, as Edwards 
(1957) intended, when r,, are computed from it they ought to be highly correlated 
with r,, computed from the items of the other MMPI scales. These correlations 
(r) are reported in row 13 of Table 1. Half of these correlations are less = 
0:60, and none exceeds 0-82. Since each r,, is an SD score, the coefficients in roW 
13 of Table 1 are further evidence that measures of the SD response tendency 
vary as a function of item content (Boe & Kogan, 1964; Crowne & Marlow, dts 
Schultz, Kogan & Chapman, 1962; Wiggins, 1959). Correlations of MMPI scales par 
the SD scale, therefore, should not be expected to estimate accurately the scm 
of between individual variance associated with the SD response tendency for 8 
MMPI scales because, as content differs, so does the SD responses tendency. 


Discussion 


The most meaningful measure of the average amount of within individual 
bility in self-descriptions that is associated with SDSVs for specific MMPI scales iS à 
modular mean rj, corrected for attenuation (row 5, Table 1). With the exceptio 
of the F scale, these mean correlations are considerably lower than uncorrecte 
correlations typically found between the probability of endorsement and SDS e 
once again they demonstrate that, on the average, only a minor portion of individu? : 
performance is associated with SDSVs. Considering all thirteen scales, the medi 
amount of within individual variability accounted for by SDSVs is 14 Aima nr 
of psychiatric patients. Viewed in this way, individual MMPI performance is ante 
not dominated by SD response tendencies. ible 
Nerd aerea item responses were correlated with mean SDSVs, it is eres 
: i vely low mean ry, would be higher if an individual's item response ei 

een corre ated with his own judgements of SDSV instead of with the mean SDS n 
a group of subjects. Whether such correlations with individual SDSVs are higher um 


wie group SDSVs seems to depend upon the subjects used. Taylor's (1959) result? 
(which are "chiatri 


er perci comparable to the present data because he also used psyc?^ p 
pa = $ as subjects) indicate that the difference is not significant (the indivi’ 
ee pea were actually a little lower on the average). For a group of college $” ș 
conin, eV of Boe & Kogan (1963) found that using individual SDSVs instet di 
rai dari apa raised the 5j from a mean of 0:32 to a mean of 0-54 W? 
corrected fon attenuation. Little more can be said until further work on this prob e 
is accomplished. 


= u é 
b ithmei; 16y across MMPI scales. The partial rank correlation 0° of 
etween arithmetic mean 7j, and the SD intensity variable accounts for MOS 


4 


— ————————————————————————— M — o . 
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bi hon he F scale items (corrected mean tpp = 0-83), for example, have 
bition - "m e 5 or SUD scale values (in nearly equal proportion), while the distri- 
aptari, 1e SD scale values of Mf scale items (corrected mean rjj = 0:25) is 
fum. en rectangular. Thus, as the variability of the SDSVs of a sample of 
in T d ecreases, so does the SD response tendency as measured by mean 75. An 
a € of findings such as these for attempts to develop SD-free scales is that 
Several suitable approaches would be to select items with very similar SDSVs. 
Astle pb for a particular MMPI scale can also be used as scores which measure 
T veen individual differences in the SD response tendency for those particular items. 
Pe variability measures reported in Table 2 indicate that there are wide individual 
on a this respect on most scales, ana the BEER of BEN 7, Shows 
: st as much SUD response tendency (negative ryp) appears on scales of the 
Neurotic triad’ (Hs, D, Hy) as SD response tendency (positive r,,). The algebraic 
mean r,, of these three scales are only slightly above zero. In contrast with the three 
Scales of the ‘neurotic triad’, there is relatively little SUD response tendency in the 
three scales of the psychotic group (Pa, Pt, Se). Apparently, the patients in this 
Sample are more willing to acknowledge traits (which usually have SUD scale values) 
related to neurotieism than ibo psychotieism. Ina psychiatrically normal population, 
E & Kogan (1963) found little evidence of SUD response tendencies, i.e. of negative ry. 
The best estimate of between individual variability in raw scores for specific 


IPI scales which is associated with the SD response tendency is the correlation 
uini 5) computed from the same items (row 10, Table 


etwee ^. i 
n raw scores and SD scores lip f 0-94 between these correlations 


1) TI ) 
: ^he rank correlati „oss the thirteen scales 0: 

ation across the wine 
iens the proportion of items keyed for SD response aecounts for most of their varia- 


bility, ee panne’ and 1), the raw score counts and 7,, are almost 
Perfectly ep en ree completely confounded. They are 
Simultaneously two different methods for computing (a) SD scores and (b) scores for 

e behaviour which the scales are presumed ip ua. adn thes: and similar 
dings, it is clear that a second method for developing SD-free scales is to select a 
Sample of en ae (when keyed for the behaviour being measured) the pro- 
Portion keyed for SD approximates 0- 
1 


50. H H B B o 
In comparing (a) the most meanit gful measure of average within individual 
NVaürisnsno 4 
“ability in self-descriptions associated W ith 


SDSVs (modular mean ry) with (b) 
38 best measure of between individual variability 


in raw scores associated with the 
r: cores and rj, for each scale), it is 
Tes 5 d ween raw 8 : p Sn 
Sponse tendency (correlation ween are much higher, even when reliability 
of m If the same question 1$ put inappropriately to 
ount. 
MMPI per 


formance associated with 


0 «tent is 
$ ! methods (for instance, tO what es forthcoming. However, the fundamental 
will rrelated would suggest that they are 


and that each provides information about 
n between them across the 


arable; 
tensity variable is partialled 


Ty 
t; lated aspects of MMPI per or the SD in 
cnp Md scalesisp = 0°81 (P < 0-01), but when > 
> the partial coefficient is only P Z s dendonuy 3 eventually identified as a 


Dr significant 


©Sardles . the S. 
ene: s of whether E a GE ag Br OO 
ral personality trait, aS faking, 
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tages accrue from removing it as a confounding variable from messis M 
ce Mem Purer and more meaningful measures of hostility and — te 
ao result if they are not confounded with the tendency — A A e 
responses in self-description. Considering the SD response ten er a nE seh 
trait in its own right, it is important that it should also be measured separately 


: y ; t of the 
other traits. Two approaches to unconfounding these measures that come ou 
present results have been discussed. 
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THE BROOK REACTION TEST OF INTERESTS 


By A. W. HEIM asp K. P. WATTS 


The Psychological Laboratory, Cambridge 


A test of interests is described which is open-ended yet objectively scorable and which yields 
validatory evidence for 20 of the 22 relevant interests. There is some suggestion too that the test 
pe bo useful in estimating degree of stability and social adjustment. A number of experiments 
© been conducted, using as subjects university and other students, naval ratings, secretaries 
pne. 'The test appears to be suitable for such subjects and also for senior school- 
Interests testing, if valid, may have value both theoretically and. practically. In 
theoretical psychology the results may be used, for instance, in developing person- 
"ed theory, in examining the relations between interests and abilities, and in 
furthering research in humai motivation and learning. On the practical side a valid 
Interests test may be useful in vocational guidance and selection, in elinical work and 
m educational guidance such as helping waverers and all-rounders to decide in what 
"> Specialize, whether at school or at gc 
he Stron z LD terest Blank ( trong, : 
Record nn ei of Values (Allport, Vernon & Lindzey, 1960) and 
Many other questionaires purport to measure interests and to yield a profile of the 
Subject tested. Such nestionnaites, however, are open to a number of criticisms. 
hey are of tho el choice, forced-choice variety. Thus the subject has to 
Select which of several modes of activity or ways of life he would most prefer, which 
e would like aa e ete., but ‚ed say that they all appeal to him 


he is not allowed say the’ 77. € 
®qually—nor that they all nauseate him. This authoritarianism 1s frustrating for the 
Serj z $ j 
9rious-minded subject; it does not W 


orry the light-hearted and flippant, who may 
nd in such tests a welcome opportunity for leg- 


pulling. 
in these questionnaires are disconcertingly double- 
e find, for example, 


"t i) ‘Because of the aggressive 
arrell 7 G) E5 
L Indie ie "the abolition of war i 


Ss an 


level. 
1959a,0), the Kuder Preference 


s an illusory ideal. (a) Yes. 
minutes in a strange living room; 
ledge and intellectuality as shown 
d hospitality as shown by the 
f the room?’ The subject who 
f war is an illusory ideal’ 
annot judge ‘friendliness 
al comforts, is rendered 
gto place himself, as he 
of distinguishing between the critical or 
in terms of their responses. To ignore 
(often unconvincing) statisti- 


ENG, and (ii) ‘You are aske 
you more likely to judge (a) 
oo books in his book cases: 
ee ostaphs on the walls, and t 
y with regard to (i), for instance; 
anı P» economic reasons OT, V ith regar 
ms Mae on the basis 
eel iculate and sometimes furiou y: 
n 5; in a false position. There is no V z E 
su Conforming and the waggish oT phlegm? "s ne 
an Silent and defend su ch tests 1n vir 
alidation i ood enough- . à 
t is not eile m Z mediate reactions = boo n t 
18 type of test —although; in the view 9 i 


the owner's know. 
(b) bis friendliness an 
] comforts © 


enera die 
he g + ‘the abolition © 


usly unco-0pere 


ect which constitute objections 
actions are far more 
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: tests proliferate 
important than is evidently believed by most — cd mk ae 
further psychological and statistical difficulties. aay tan to > ^ . hen cdm fupe, 
response style’ and 'desirability response style answers to the ge : Bene uns of 
for example, Messick & Ross, 1962). These terms signify oe A , oe on a 
subjects, other things being equal, to reply in the affirmative rather t vu: ae 
and to try to give as good an impression of themselves as possible. Suc E hark BU 
have long been recognized outside the psychological laboratory, and € o ihi 
been experimentally demonstrated. The consequence has not ‚been to a Em 
traditional questionnaire and seek a new approach, but to build in stylistic meas 
and ‘lie detectors’. , Esser dde 

Tiresome response Styles are liable to occur, even when other things pig n 
More often than not, however, questionnaires are administered with a re = "s 
as selection, for instance—and in such situations the subject’s natural tendeni st of 
answer in a ‘desirable’ manner is exacerbated. Even Eysenck, a a sil 
questionnaires, has said that *where people are motivated to try and Bye 49 units 
account of themselves as possible, questionnaires are almost. entirely ne a 
(Eysenck, 1964). Yet the number of situations in which the subject is not so mo von and 
whilst nonetheless being motivated to co-operate with the requisite willingness 
honesty, must be exceedingly small. 

A further 


automaticall 
Such tests i 


. a anest 
objection to these questionnaires is that a high score on one we 
y ensures a low score on one or more other interests, mE ah f us— 
mply the assumption that there is so much “interestability ’ in al M mal 
an equal amount in all of us—and therefore if we have many interests (or no inte rally 
our profile will be flattish, i.e. a rather uniform and low level of enthusiasm poem up 
will emerge. Again Someone lacking markedly in interest x will be bound to s DT E 
highly on interest V or z, as a direct result of the scoring system and the forced-c 


/ ; deep 
technique. Yet the existence of some people whose interests are both wide and 
(and of othe 


ts whose interests are both narrow and shallow) is observable. à 
Finally, the multiple-choice technique, by its very nature, does not allow t = for 
ject to show any enterprise or individuality in his interests. No scope is aer 
someone with unusual interests, or even with strong contra-suggestibility, to port. 


) f : tant 
himself, whether he wil] or no. These tests which claim to be assessing an impor 
facet of personality 


de ly less 
are ‘closed-ended’ to the highest degree. This is surely 
permissible in orectie 


$ ie xd to be one 
tests than in cognitive tests, where there is intended to 
and only one, right answer. 


ES ODE ; of intet" 
Thus our aims in devising the Brook Reaction test were to develop a test of int! 
ests which is open-ended and yet ob 


à y wi 
. jectively scorable and which offers a very sible 
spectrum of interests; a test in which depth and width of interest are ee er 
(as are superficiality and narrowness); which contains no forced choices an 
opportunities for manifesti: 


‘ h Bis (gy test 
s ng acquiescence’ or ‘desirability response styles’; ch 

whose results will be unaffected by the situ 

allows scope for idiosyncr. 


i 
ation in which it is taken; and om 
asies to display themselves. Finally, though far from 
in importance, the test must correlate high] 


y with other measures of interests. 


sub- 
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s BEN 
Historical THE TEST 


The Brook Reaction test is a form of word-association test (Jung, 1918; Kent & 
Rosanoff, 1910, 1911 : Vernon, 1953). It derives its name from the late David Brook, 
who was largely responsible for selecting the original stimulus words and for testing 
Subjects when the test was in its earliest form (Brook & Heim, 1960). Initially, the 
test consisted of 106 ambiguous words, such as Caxvas(s), TRAIN and Service. The 
Words were presented orally and individually to the subject, who was instructed to 


reply with the first word that entered his head. To Canvas he might respond, for 
stance, ‘sailing’ or ‘painting’ or ‘tory > and so on. Most of the ideas aroused by the 
Stimulus words were related $5 one of nine different interests, such as outdoor (illus- 
trated by ‘sailing’ above), aesthetic (illustrated by ‘painting’, above), political 
(illustrated by “bony above). The other six interests were sport, religious, scientific, 


practi 2 . 
Practical, academic and social. . . ; , 
a structured interview, incorporating a 


Validat 
sl alidation was attempted by means of j L ) 
ort factual list of questions. On the basis of their interview answers, subjects were 


rated for each interest on a 4-point scale and these ratings were correlated with their 

(Weighted) test score. Using Kendall’s tau, six of the interests yielded correlations 

; 'gnificant with P < 0-01 vnd one yielded a correlation significant with P « 0-05. 
US was regarded as sufficiently promising to develop the test further. 


Stimul 
"lus words and their responses . 
ade. The 106 stimulus words have been 


Sine 

e 1960, maı have been ma z 

X 960, many changes have E. , R 

reduced to eighty s mee: e of the original words were found to be unsatisfactor y 

et redund cn timuli either produced a high proportion of 
Y i zs ; E 

idant. These unsatisfactory © ate any clear interest 


"nclassif hich failed to indie 

assifiable’ responses, i.e. responses WM aec j TE 

fany kind (e.g er a they were found to hold too limited and topical an interest 
.g. FAST); A 


" subjects (e.g. VICE 
>: Enex ); or they appeared to create embarrassment for some subj (e.g j 
? U a a 


ICK-up), 

A further change is the classification and inola 

"da Misheard stimulus word (e.g. hearmg P so 
"ds that there may well be relevant psy¢ 


sion of responses which were made 
as CLOT, or SEW as Sour), on the 
nological reasons for the particular 
isheari Iways resented in the same order, since 
., "Dear p s „ords are alway p : ie 
it has i ing. The eighty stimulus words arise as a result of the or derina mik 
he stimuli se ee E — 1963). A representative sample o: 
are heard (Hargreaves, 

No 

T the present stimulus words 


O 


te 


duced to eighty, the number of 


he ,. 
MNte» 
terests covered — 
has É j^ 
d f these interests is given 


1 ; 
meri the number of stimulus ser brief description © : 
in m. Sts has increased to twenty-two hich has been given to subjects, for 


ab] mre :ng sheet W. à 
Vali "ew l. (This is in fact the pis uis the test.) Not only has the vo af 
ev gori X purposes, atter TAT as me of the original interests now have a dilieren 
$ les more than doubled, but 50 y but it has been found more 


i i literary 

Phasis à -, sed to include / : ante a 
Satiş Se iva example, emen literature from that in music and the visual arts. 
O separate intere 
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'The outdoor category used to be very wide and Po we = ade‘ ER 

icultural interests, e.g. ‘hay’ in response to Barr (BALE), whea wi mni 
funr (Sow), from non-agricultural outdoor responses (such as ont be € 
e Pass). ‘Again, we had initially used the term social to cover ne oe 
generally. We found it necessary, however, to split paca one a! m deut 
designating interest in people (adults and children) as individua : u sir d 
ting interest in groups, primarily from a humanitarian point of view ; 


Table 1. The rating sheet used in validating the Brook Reaction test, 
including brief descriptions of the twenty-two interests 


ee by 


s. 
i ər in each of the 22 space 
Please read the instructions carefully and then fill in the appropriate number in each of 


IxsrRUCTIONS 
Extremely interested. 


Very much interested. 
Some definite interest. 
Mildly interested. 

N 


linimum of interest. Very rarely do anything about it. 


No interest at all. Never think, talk or do anything along theso lines. 
—1 = Positively anti. Actively object to the topic in question. 


Interests 
A = aesthetic. Interests in the arts, especially music, painting and sculpture 
B = business. Finance, trade, commerce, economics, money-making : 
C= clothing. Personal appearance and dress. Perhaps in materials (textiles) 
D = dances, parties and social functions generally 
E = entertainment. Theatre, films, wireless, television 
F = food and drink 
G = agriculture and farming; gardening and horticulture 
H= 


Rm Social 
humanitarian, Interested in people generally, rather than in individual persons. So 
Service, welfare, organizations 


: i istorical 
intellectual interests, Discussing and thinking about abstract ideas: includes historic 
and theoretical matters 

K = practical. 


D i A i at 
“Do it yourself’ interest; keenness on crafts, gadgets, machines; helping 
home 


2 


Lt = literary. Books and writers; prose and poetry 
= law, Legal matters and things connected with the law generally 
M = military, including all the Armed Forces the 
= outdoor activities, Camping, boating, fishing, walking, mountaineering. Love of 
countryside 
Pe = people. Interested in 
Pl = 


pl People as individuals; in 
political. Current affa; 
R = religion. Church-goin, 
SB = biological sciences: 
SN = physical 


children; in human personality 
political parties, unions 


TP ce - 
© and clerical matters, Filing papers, organizing, corteeponde = 
n in sports and athletics, whether outdoor (e.g. cricket) 0! m. 
includin; 


g going abroad. Geographical interests 
terest. (Say what it is) 


9 categories have many concepts and many term? 

common. act! 

Some of the additional interests have been added, unwittingly, by the gui. 9" 
themselves: a substantial minority of them responded to a meaning of à stim 


- 
——— É— —— n — —  — es -——— 
à a nn 
Q4 —— ————— 
L--——————— ' —-— 9n 
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word ri " ; : 
(Gr ‚previously unrecognized by us. For example, ‘army, horse’ in response to GRAZE 
EYS) suggested the addition of military interests. Other new interests have come 


Eee us base they were fairly frequently mentioned at the bottom of our 
Yide: "e ng s me as an other specially keen interest . These later categories com- 
mi ict clothing and appearance, entertainment, food and drink, legal, secre- 

a ravel. Thus we are able to classify satisfactorily many responses which 


w : s 
vould have fitted uncomfortably, or not at all, into the older categories. 


T'est procedure 
uc nea has been transformed into a paper and pencil test, thus enabling it to be given to 
ie elem and instead of giving one-word responses, the subject now gives as many responses as 
the s Write in the 12 see time limit allowed. A tape has been made, recording the instructions, 
It d inge | examples and the eighty test words, the latter separated by 12 sec intervals. 
apa = about 20 min. Most of the data reported in this paper are based on testing with the 
theng he test instructions are as follows: ‘This test is a Reaction test. It is very simple and 
a ə ars no right or wrong answers. I am going to say & word and I want you to write down the 
word that comes into your head after that, and then what the word you have written 

A then given: Hor—‘cold, ice, skating 


remi ; 
inds you of, and so on.’ Two preliminary examples are € [ 
2sec in which to practise on the 

hese preliminary examples of words 


an ‘ s As 
d Hor— sun, riso, east’. The subjects are then given 1 
-meaning interpretation of the test 


be ad unambiguous) word, WINDOW. It is thought that tl 
! only one meaning helps to establish a set towards one a t 
le meaning taken in the test proper varies from subject. 
ren after the first forby words. 


is giv 

: f the test beforehand; they do not suspect it during 
alize that all the stimulus words are ambiguous. 
he time allowed; many produce three; and res- 


ost manage t i 
Ò tó wr vo response: E 1 
go to write at least two resp ot unknown. Whilst a few subjects respond to several 
y confine themselves to one theme per 


pon 
differ, > four, and even five words are n : ‘rit 
. rent meanin: mulus word, the ma) É 
Stimulus ae BEE e do ES off at a tangent to one of their own responses, e.g. 
Sti g P acute, chronic". 


m t 
ulus ANGLE eliciting the response 
The 


I System of scoring 

word = carlier form of the test the 8u 
Weight hus only one interest category o 
*IEhted, however, the argument being t 


was asked for a one-word answer to each stimulus 
ented in any one responso. The scores were 
e who responded to a rare meaning of the 
was more deeply interested in literature than a 


mulus w. À G) 
; ord (e.g. * +? to FIELDIN i lite 
ubject who re e A rag De » the most popular type of aero Tor e en ‘ 
, Four ch plied with err |, the scoring system. First, weighting has been abolished, 
since ee have been made ın o between the correlations of the ratings with (i) weighted 
8corog me m no significant d E establishment of norms now pose care of this particular 
Problem 8 ) unweighted scores. ^7 NE scored for each response. Thus, since there are eighty 
imulug a atii dit Pus for cach subject: Thirdly, a subject an responds, say, 
O two differe 2 920 Qaae ue stimulis word divides his four ee! ricos € eig d 
e 
Ian nt meanings of thes io “theatre, Apostles in reply a o tee = fo 
Entertai e, someone who wrote ly, we can now allow for the fact that cer ain ca egories, 
inment and two for religion. Fourthly» le, physical science and 


a pon: may pan interest. For examp. 

i Certa; more than one 4 " ae : 

à Ctical en; a 1 : (as in ite responsi to stimulus SELL (CELL)); intellectual 
rests may overlap 


o ‘battery 
* to SCALES). 
gal may overlap (as in the resp bce it, in order to allow for 


onse Ks end i ilable to be split, 
* 0 
Suc dank system of scoring allows the corteinty on the part of the scorer. The element of 
erlapping and also for occasion: dacod by the system of encouraging people to write 
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uld be repres 
hat someon 
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such as *wood' in 


Certaj; 
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Ore 8, however, be ch used to Rt A A 

Top] an one word. As a result, responses wa largely as aesthetic if followod by ‘figure’, and as 
ow be 8 derum ist still certain responses which do 


© CARVING (CALVING), can 4 
twenty-two interests. These 


Tact, S 
not ore if followed by ‘saw’. Desp an 
are gun ar to fit neatly into any Ones ml 
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ite this tec 
o would be ‘corner’ in reply to ANGLE. 
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A subject who responds with one word only is regarded as having omitted part of his answer 
and this is recorded as Mo. Thus, for instance, someone who gave ‘music’ alone, in reply to the 
stimulus word Key (Quay), would score A 2, Mo 2. Whereas if he gave ‘door’, alone, he would 
score Un 2, Mo 2. Each Mo carries two points: thus a complete blank is scored Mo 4. Certam 
responses (which may or may not be otherwise classifiable) we have designated as sinister (Sin) 
following Rorschach terminology (Alcock, 1963). These are responses such as ‘drowning OT 
‘death’ or * blood —when such responses do not appear relevant. For example ‘ blood’ in reply 
to GRAZE or VEIN (VAIN) is not categorized as Sin. Whereas ‘blood’ as first response in reply to 
the stimulus word Act is so categorized. A record is kept of the number of times a subject 

(disregarding the instructions) responds to two or more distinct meanings of the stimulus word. 
These are termed ‘double (or triple) theme responses’. An example of this would be the reply 
‘rock, sausage’ to the word RoLL (scoring D 2, F 2). 


AIMS AND METHODS 


The main aims of the experiments described in this paper were to establish norms 
and to obtain validatory evidence for the Brook Reaction test. The groups tested 
include university students reading natural science and a variety of other subjects; 
including architecture and the humanities; naval ratings; some Royal Naval College 
engineering students; a small group of women secretaries; and a small group G 
graduate executives in an investment research organization. (A number of schoolboy’ 
and schoolgirls have also been tested but their results are not discussed here.) ’ 

The validation criteria are of three kinds: (a) ratings, (b) scores gained on oth 
tests, (c) criterion groups. The rating sheet (see Table 1) has been completed by al 
the subjects, i.e. they rated themselves on each interest, after having taken the test 
So far, the test has been given, and the ratings made, in the experimental situation 
only. In addition to these self-ratings, most subjects have got at least one other person 
to rave them, independently, usually a friend or a relative. The self-rating has alway ‘ 
been given a weighting of 50 %,, the other one or more ratings making up the rema! 
Ing 50%. The agreement between self-ratings and the other ratings was found to be 


satisfactorily high, differences of more than one point being rare, those of more tha? 
two points being exceptional. 


| Judging from the fre 
implicitly considered t 


Ai œ —————————————————— 4 


quency distributions of the ratings, some of the interests are 
self-rated as lower rs O M more desirable than others. Travel, for instanc e, " u. y 
d: thie maiie of on an 3; Secretarial and. legal are rarely self-rated more highly m 
largely on the cont va E nterest categories, such as business and military, pm 
commented in in iim " tudents at a Royal Naval Engineering College, for € " 
their fellows as o_o sig ign anali a vag well ute ient 
interests, however, yield - 3 on interest in military matters. The majority a (pn 
sometimes to — 1), à wide range of ratings: all the way from 4-5 to 


l | THE EXPERIMENTS 
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. è un > " 1 >] quate? 
ding experimental hy ma an im ee ee Nat 
ips niei > 5 navel ratings; C, criterion groups, including university stu ent 
reading a variety of subjects and belonging to a variety of clubs and societies: +" ; 
engineering students, women Secretaries, and duat d in 1 vestm® * 
research. ; graduates engaged in in 
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A. Cambridge psychology students 


Par 1 1 
for Part I of the Natural Science tripos were given the test 
e other subjects. These were extremely 


botany, chemistry, crystallography, 


Procedure 


Nin aby - ` 
a nd three students reading 
aition to psve “ = > 
varied, inclue * i = chology ‚they were reading two or thre 
iss and at a“ for instance, anatomy, biochemistry, 
m « p ll osophy o atta) 3 hd ` mu vue ^ 4 
physics, eanna ! v of science, geology ; mineralogy and petrology, mathematics, pathology, 
Manlio ons E and zoology. They took this test, the Study of Values and a test of intro- 
A , H L4 D NT ye r x - . . 
After havi ersion (Neymann & Kohlstedt, 1929) as part of their practical course. 
j 1er , na . - - 1 
the majority & taken the Brook test, they all completed the rating sheet (see Table 1) and 
LI E ) cr $ ` PR 2 Š à . FE. = . . * 
y got themselves rated, in addition, by at least one other person who, ın their view, 


kn 
Cw ther n LI . 
n Sl ` = . 3 
ficiently well. The numbers were as follows: 


n 

Brook R : i à i 
ok Reaction and Study of Values: with two or more ratıngs 59 
with only one rating 21 
with two ratings 11 
9 


Brook Reaetion (no Study of Values): 


-— 


with only one rating 


Results 
an's rho; Siegal, 1956) between 


Spearm 
ents who had two or 


r 
Tabl 
e 2 , , 
shows the rank correlations ( 
those seventy stud 


Br 
ook . F 
Reaction score and mean rating. Only 


More rati 

r j 

In ae were used for these correlations. 
lis paper, ratings of — 1 have been omitted, hence the variation in n. It was 


felt t 
e hat people who feel strongly enough about religion, for instance, to rate them- 
int 6$ as —1 were probably militant atheists and, as such, have in a sense a greater 
ere . 2 A z . È " : $ : 
rest in religion than those who g!ve mild ratings of 0 01 1. In practice, ratings of 


= 1 ausos . "s. . 
were almost entirely confined to religion, military, secretarial and sport. 


ok scores and mean interest ratings 


rm 
Table 2. Comparisons between Bro h 
for psychology students (Nmax. = 10) 
Interest rating " Brook score 
< Ir 
~ Interest | 
Mean Range ens es ie p t (one-tailed) Mean Range 
© v 
3:43 1-5 A 10 0-322 9-803 0-005 13-31 3-33 
202 QE B os 0.128 0-984 xs. lel 4-27 
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9.49 en 7 ka 9.952 2126 0-025 6-71 0-18 
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Ja 5-5 i : . T 
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1:03 0-24 Lw 66 oe z Bin 0-78 0-7 
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Mines 1-5 Pe ° 0.355 2965 0-005 $59 0-19 
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TE nat ve 

For thirteen of the twenty-two interests, positive and significant cor > pragad "s 

been obtained between Brook score and mean rating. Of the gh en d 

tions, all but one are positive, although none attains young ode a 3 
are the associations for biological science and physical science. This di 


iec them 
particularly striking among such a highly selected group of subjects, all of 
reading psychology. 


Table 3. Relations between Study of Values scores and 
(a) Brook score, (b) mean ratings for psychology students 


i "orri ions with 
Jorrelations with Correlations wi h 
kc score interest self-ratings s 
d D 
Brook IP = a 
Study of values interest (one- tailed) 
category category tailed) : 
` n P t n p 
Th tical , i ' 
Mean, 34 55; I 80 1615 0-1 55 0-220 1-641 0 
j o, 22-4 — 55 —0-083 — -— 
EINER SN 80 2-635 55 080 1616 01 
S = A DJ — 
I+SB+SN 80 2-309 5 0:159 1-172 
fth 9,19 0005 
“Mean, 330 A 80 2-048 0-025 59 2d rd 
range, 11-521 Lt 80 pun — 59 E i 00005 
i A+Lt S0 0-215 1943 005 59 5 
Social n eS e£ 
Mean, 31-46; H 78 —0014 — — 5l Us = S 
range, 18-46 Pe 80 —0019 — == or O46 =. = 
H+Pe 80 —0-007 = — 57 0-055 
Economies vom 
Mean, 22-51; B 80 —0-01 = — 52 0-487 3-941 0 
range, 61-40 
Religious en 
& zog 0:00 
Wr R 80 0-182 1616 0-1 48 0-560 4586 
range, 4-58 
Political s 
Mean, 27-92 A n 


Table 3 shows the rank c Br 
measures and (a) the relevant Brook scores, (b) the mean ratings. Since the 
interest categorie: 


a 

» jointly 

analogous, separately or jom i pe 
d , 

Values scores. Thus, for exam} on 


lso with these three Brook indices combined. lev p? 
‚ the correlations between the Values score and Te plo 


3 Ta 
those between the Brook scores and ratings i^ tbe 
2). It may be seen, however, that sion; iati i j so jal 
e Values scores and the ratings. The Values put 
score fails to correlate with the o 
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humanitari g 
(ef. iA "x Brook score does correlate significantly with humanitarian. ratings 
Th 3 
the mieg ng sé = ip ar scores may be seen to correlate more highly with 
coefficients ode u. E he - lo = m scores; in fact, these correlation 
sidered in the dive g the hig e ; in the whole table. These latter results are con- 
Whilst-the sore ussion, below. 
refer to en category in the Brook test is used specifically and narrowly to 
the term ie d ; 1e sense of current affairs and active membership of political parties, 
generally " E ar more widely in the Study of Values, to include power-seeking 
The den - particular comparison, therefore, was not considered worth while. 
(1929) Lang taken by the psychology students was the Neymann & Kohlstedt 
ules De lai ease oe This stp of fifty questions (of the type 
affair? >) Meg z. be by yourself a great deal?’ ‘Do you like to be a leader at a social 
followin te ud norms are so arranged that the subject emerges as one of the five 
extravert 2 bes: decided introvert’, ‘moderate introvert’, intermediate , ‘moderate 
or ‘decided extravert’. These latter scores were correlated with the Brook 
and social functions generally’) and D ratings, satisfac- 


Score (* 
re (‘dances, parties 
ained (see Table 4). 


tori 4 
tily high values of p being obt 
Ta 
ble 4. Relations between introversion-extraversion score and (a) Brook D score and 
d social functions generally’) for psychology 


(b) 
Mean rati è 3 
tings for D (‘dances, parties a 
students gs fe (‘dances, p 
Introversion-extraversion p: EJ 
test scoro n p t (one-tailed) 
Mean, 0-98; Brook D score 93 0305 2621 001. 
ri Interest D rating 65 0-430 3-780 0-0005 


range, —28 to +28 
Ee following tendencies are of some interest, although they did not reach signifi- 
E Mes level. (a) The *decided introverts’ gained the highest Un+ Mo scores. (b) The 
P Mini extraverts’ gave few omissions. (c) Subjects on 9 a Hg Bul 2 
a he (Sin) responses and (ii) & high number of unclassifiab le ( n) responses tende 
n either extreme introversion Or extreme extraversion scores. 


B, Naval ratings 


elea, Aty-two sailors w 3 - Reaction test. They were 
Strici sailors were given the cour ratings and none was highl. 


Sub; icians and navali 2 
airmen. All were J qm 
So a A ma themselves on the Brook rating sheet en E ie hs 
ing for 5 sted in groups ol Sx» Nat 

a E for them. TE ısually teste 
the pol for a long tiie ne i to ale to rate one another. In Lowe 
Seins took AH 4, a ah test of intelligence (Heim, 1955) and a vocabu 


“Judei 
‘ging Vocabulary Scale, Heim & Watts, 1961)- 


P 
Tocedupe 


mainly seamen, stokers, 
y skilled. Fifty of these 
ere unable to obtain a 
had not been together 
to the Brook test, 


lary test (E of the 


esults 

not Unexpectedly, sailors differed from undergraduates in having generally less 
hi Qus and less I ang intareiten This was reflected in the Brook scores, sixteen of 
SUN Yielded lower inne for the sailors than for the psychology students. The six 


Tonal interest categories were ^ p,G, K, M and Sl. SE 
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The number of significant associations between the sailors’ Brook scores and their 
ratings was considerably lower than that found with the students. This relative lack 
of agreement is probably due (a) to the enforced use of single ratings only and (b) 
to the fact that rating oneself is a technique less suited to sailors than to students. 
With this group of fifty sailors, only five of the interests yielded significant values of 
p: C, F, K, Pl and Sp. One of these, however, F, had failed to show significant 
agreement in the student group. 

The lower Brook mean scores are due to increased Un and Mo responses from the 
sailors. We thought that this might be the effect of a lower degree of intelligence or of 
literacy on the part of the sailors and, in order to test this hypothesis, we compared 
their Brook scores with their Intelligence and Vocabulary scores. We argued that if 
they gained low interest scores owing to such factors as slow speed of writing (result- 
ing in frequent responses of one word only, or even total lack of response) or of poo 
vocabulary, we should find a significant negative association between number © 
Mos and (a) AH 4 score, (b) Vocabulary score. 

Whilst it is true that both correlations were negative (p = — 0-101 and — 0:109, 
respectively), neither of these approached significance. The only significant associa- 
tion was that between number of multiple-theme responses and AH 4 scores (p = 
— 0-255; P < 0-05). Thus among the sailors there was a tendency for the less Ei 
gent to give more multiple-theme responses. It looks, therefore, as though the ar 
test results will not be confused by the degree of intelligence or size of vocabulary ` 
the subject, except perhaps with those of very low intellectual calibre. If the prae 
test is to be used with these subjects, separate norms would need to be establishes 
using, very likely, a longer time limit. It is relevant to mention the finding of UE. 
(1932), quoted by Vernon (1953), “that persons with high scores on the Study e 


Values test react more quickly to stimulus words connected with their value$ 
(present authors’ italics). 


Procedure C. Criterion groups 
iteri i ý r- 

E. emis groups included the following subjeets: a mixed collection of Cambridge ed 
ihe De — and fomale; a highly selected group of third and fourth year male students & s 
hemi E Industrial Management; a group of financially-minded graduates, engage 
women es = ED a group of London University students reading architecture; a it 

In the duc do whe groups of R.N, engineering students and of sailors described @ oot 

iteri à E bridge undergraduates reading a variety of subjects, wo took un B 
n of university and college societies, clubs and teams. Thus playing 10° 
ege or i . 2 2 " o S. etian 
Morbus e] efte instance, gave a plus on sport; membership of the Student a 2 
bership of the Belnem, & ridge Intercollegiate Christian Union gave a plus on religious; ™ 


OUP or treas x er f . d so 9 
Students could, and in fact rd qa 555 Mole games penc 
who belonged to two or » 


o Uie gain a plus on more than one category. But à 8 
odile deam og i ed Similar Societies— for example, two political societies and 
: m merely gain one plus for political and sport, respectively- 
Results 


Table 5 (left-hand main column i m ship 
sho z þer 
vendis. ora > 10. Te ) shows the student membership/non-me 


ay be seen that the d " 


: j ifference goes in the predicted direc 

in eleven cases out of the twelve, Using the Mann-Whitney U m these differen? à 
are significant, for the interest Categories of business religious, biological scient 
physical science and sport, ' , 
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Tl T 
fits mud Pw: oa e ps Our hypotheses, as may be seen in Table 5 
A E aia thes ing zn again Ean ths = re A U test, the industrial 
the Brook test te estment research groups scored significantly more highly on 
scored significant] sommes: than did the other university subjects; the secretaries 
architecture Man ips highly in secretarial than did the female students; the 
architectural o : ni scored significantly more highly in aesthetic than their non- 
cantly more ge numbers; and the R.N. engineering students scored signifi- 
The results a on military than the male students. 
Shown in Tablo bap ei the group of sailors with the group of male students are 
had hoped Bu i E (right-hand main column). A two-tailed test was used because we 
he students a the sailors would score more highly ona few of the interests and that 
© be the oe Ww a score more highly on rather more interest categories. This proved 
the only - a the sailors were significantly higher on four of the interests, ae which 
9n ten of a rising one is secretarial. W hereas the students came significantly hepe 
Pavel which S none of which is surprising, with the possible exception o 
; esite. th 2 had not predicted either way. pum 
Ne Sailors " " uigher level of interests of the students, as € ec : ae > pac E 
all but Chen elt-rated themselves lower on only ten of the tw enty- icd naris 
of the ten, the sailors did in fact gain significantly lower Brook scores (the 


excepti 
ptio. : N ^ z 
n, once again, being secretarial). 


DISCUSSION 
nt validatory evidence of one kind or 


two interests (the two exceptions 


The ul 
tables show that statistically significa 
ategories, such as aesthelic and 


has been gained for twenty of the twenty 


cing e 

ntertain, Tor f these © 
Bhus: inment and legal). For some © an: s e ; 
dio Science, the bein is fourfold; for others, such as practical, it is threefold; 


Or 
lx ters, such as clothing and appearance, it is twofold; and for — Suek ag 
viq or and intellectual interests, there is at present only one piece 0 supporting 
inte enco that attains significance. Such variations are due partly to the nature of the 
= tests themsely. SRT tis to be expected that most students have intellectual interests: 
the a Perhaps, the ask of significant differentiation among them on fists. a 
Signi terence between the students as a whole and the sailors as a w hole is highly 
Micant higher than the difference between the 
St (U test, z = 540; P = 0-00003), hg 


ents ; ical re (U test, z = 3:26; 
bl rn and the sailors on the Study of Values theoretical score ( 
0007), 


‚Nrati 
vit it tings, however, several of the six V: 
rota Udy of Values score than with the © 


of „> I the case of the Values economic an! 
largely to t 


interests yielded a closer correlation 
Brook score. This was true 
d religious scores and, to a lesser extent, 
he resemblance between the two 


Sthops 
Viton: hetic score. This may be due i à hi * 
abo 1a used: ratin ifis ver similar to answering direct, forced-c hoice questions 
Sing Oneself Wer er xd ee m to have in addition the data of criterion groups, 
hes, Nese are no hy reg T ae same objection; and, on criterion groups alone, we 
e open to 
we = pe 
T Nty-th: ^ ienifi sociations. . 
A reo significant as to the architecture students, the 
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: t scopes. as Pree 
students and the secretaries, who gained significant] y t E acetate, Maus 
dicted, on aesthetic, business, military and secretarial wine "s ~~ pne ae ct 
not, as yet, tested professionals (or amateurs) in the sphere 
members (or future members) of the legal profession. students. one of the most 
With regard to the comparison between sailors and stu en A i » ide sailors 
satisfactory findings was the fact that, despite the —€— cken special 
interests (sometimes recorded by them as "beer and women - è X : "wes anne 
keen interests’ space) the sailors nonetheless gained significant y ug ne : reflecting 2 
on four of the categories. This suggests that the Brook tent is not "à y ead auto- 
difference in home background or occupation, with a ‘richer’ environ 
matically producing a higher score. T se 
It Do 2 recalled that one of the most recalcitrant sets of ei ee 
the ‘social’ ones. The Values social score failed to correlate rg hi Mr amt 
on H (humanitarian) or Pe (people), or on the two mike. and ^ uela 
lated negatively with the corresponding Brook scores. The F e score a chi ‘tionally 
negatively with Pe mean rating. This suggests that it may be an = i jane 
difficult interest to rate or that our description of it is poorly expressed. It is ce 
one of the harder interests to score, when interpreting the Brook ea e "T 
H interests also are difficult to score, because it is nob clear in all cases = sieut 
side’ the subject is; for example, in responses such as prison to Sen, ( aun, ae 
‘colour’ to Bar. Sometimes the subsequent response-word clarifies the one : ‘ith 
not always. The Brook H score did, however, yield a significant A E EN, 
mean rating; and this score, as well as the Pe score, produced highly d ally 
differences between the sailors and the students, the latter proving the more : 
inclined. c have found 
Wherever it has been possible to investigate individuals further, we ha em gain 
that a high Brook score is more meaningful than a low Brook score. People $ ae 
an above-average score on any particular Brook interest category tend almost : 


n 
3 : ; ‘ p score OF 
to be genuinely and deeply interested in the category in question. But a low $ 
a particular interest evider 


ack o 
ntly does not always necessarily imply a empen : score 
interest. This is perhaps analogous to results for intelligence tests: a subject w : B sub“ 
highly is at least as intelligent as his score denotes him to be, but a low-scoring 
ject is not necessari 


ly dimwitted. :ngl word) 
The associations between Um (unclassifiable) plus Mo (omitted or sing K ove 
responses, multiple themes and Sin (sinister) responses, on the one hand, and in . co? 
sion-extraversion Scores on the other, are interesting and suggest that further W “ae 
these Brook indices might prove fruitful. It is worth mentioning that a anes he 
later had a severe mental breakdown gave as many as four Sin roce 
obtained one of the highest Scores in the group on introversion. It is hoped that st f 
work will include a Study of the diagnostic value of the Brook Reaction hrs dre 
delinquents and neuroties, and an analysis of the interests scores of school chi 
and students from the point of view of educational and vocational guidance. 


a po! 
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Ellinger of Investment Research for their kind co-operation, and we should like to tha 

our many subjects. We are indebted to th 


: ort. 
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APPENDIX 


l'able 6. Representative sample of ten out of the eighty stimulus words 
in the present test 


Serial no. Stimulus word 


s Pror 
16 TRAIN 
24 EY (Quay) 
32 Carvine (CALVING) 
40 3 
48 gar (PIQUE) (PEEK) (PEKE) 
56 SERVICE 
64 Graze (GREYS) (Gray's) 
72 CHARACTER 
so CLERICAL 
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PREDICTION OF GRID SCORES 


By J. M. M. MAIR 
Middlesex Hospital M edical School, London, W.1 
(1955), is supposed to provide meaningful measure- 


hat any individual uses. In this study an attempt 
thin the area of public constructs (or 


ao ee method, developed by Kelly 
las drm the relations between tho constructs t i 1 
diatton n BEN to assess the validity of this claim wi a À 

ary meaning) rather than within ihe more complex domain of personal or private con- 


structs, T) f a Ee ; i 
truets, Tho ndequacy of the grid method in objectifying meaningful construct relations, 


changes and stability is examined. Thirteen medical students acted as subjects. From a total of 


61 predictions, all but 4 were fully confirmed. The results therefore tend to support claims for 


the grid’ x Pi d i 
1e grid's possible usefulness in relation to each of the three functions examined. 


The grid method was developed by Kelly (1955) for measuring relations between the 
Constructs any individual uses. In recent years, modifications of this method have 


€ used in a number of experimental investigations (Bannister, 1960, 1962a, 
963, 19650; Mair, 19644) and clinical investigations (Bannister, 19655; Fransella 
ing different aspects of 


& Adams, 1966; Crisp, 1964). Direct evidence concernt 
carce. This may be due partly to 


iis reliability and validity of grid measures is scarce. -i di 

1e fact that the grid is a variable technique (in which different elements and 
constructs can.be inserted for different purposes) and not a static test; because of 
this, it is impossible to make a final assessment of reliability or validity. 

Kelly’s theory has been described elsewhere (Kelly, 1955; Bannister, 19625) and 
the close relation between the theory and the grid method has been discussed by these 
Writers and by Mair (19645). Kelly implies that the same word label may be applied 

Y different people to rather different things, and the relation between similarly 
abelled constructs for two people may be different. This makes it difficult to assess 
Whether grid scores from the interrelations between any set of personal constructs 
accurately reflect the peculiarities of the individuals involved, or merely indicate 
Some unsatisfactory aspect of the grid method itself. Furthermore, different external 
circumstances d be requis d to make different people modify relations between 

Weir personal eat ie since they may interpret any pe nite ee SaaS Ed 
erent ways, It would be difficult therefore to produce similar changes in construct 
relations for different people, or to assess the meaningfulness of the changes, or lack 

them, in grid eratis might emerge from such an acer Batore om pariin 
D Such a project some simpler mean® of estimating the capacity of the grid method 


9 reflect, meaningful relations; changes and stability, 15 needed. 


n netio y y bo ithi ir oW nstruct system 
a Ple functi i h within their own personal cons 
de. i we chologiow! ie s, ie. of dictionary definitions of con- 


onstruct : 
ih d more open to inspection than the 


m have been used to allow assess- 


s the public syste à 
us x as nassen of meaningful construct relations, 
T 


the validity of grid s¢° 2 i $ 
ange i uy es the investigation Were, therefore: (1) To assess 
Whether te stability: The aims at bly accurate objectification of relations 
d o ee an hanges in construct relations are reflected 


bet, 
cen constructs. (2) To 
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i ions which are un- 
in appropriate grid-score changes. (3) To find if construct relations which are 
altered are reflected in stable grid scores. 


METHOD 
Rationale 


sist. Relations 

Inthe personal use of constructs no right or wrong relations between const denis propor 
can only be considered as more or less useful for the individual in his pains ‘a c = ie ise dE 
the public system (of dictionary definitions) degrees of accuracy and opcm and with 
constructs can be estimated. Constructs with public definitions may still, of course, be us 
private meanings if a person is not familiar with the correct public usage. liis anssuings. Bk 

If two adjectives (which can bo used to deseribe people) with similar pusse si \ relations 
chosen, and used as constructs in a grid, then, for a group of people, high post if know 
between them should emerge in terms of grid score matchings, provided that ie ig oh nb 
the publie meaning of each adjective. If any subject docs not initially know the mo É mem 
of the adjectives, he may use the adjective in a personalized sense (i.c. guess thc m Un oe the 
mean grid relation between the two adjectives for a group of ‚such people shou G known words 
chance level. If each subject thereafter discovers the correct public meaning of ihn om iwi CON 
repetition of grid testing should reveal an overall increase in relation betw e inally known 
structs. Also on retesting, relations between constructs whose meanings were origi 
Should remain stable. j -oflects the 

Each of these expectations should be supported provided that the grid oom Rite 
appropriate characteristics of the construct systems involved. Support for these | 


re the 
: :onstruct usage, where 
would suggest the possible value of grid scores in the area of personal construct usage, 

correct scores could not be assessed. 


The grid 


>e 3 beo used. 
A modification of the original grid method introduced by Bannister (1962a) ke ec 
Twenty Passport-type photographs of people unknown to the subjects "were une as struct (de 
All the constructs were Supplied to the subjects by the experimenter. For cach re in his 
seriptive adjective) the subject was asked to select the ten people (photographs) v 
opinion most, certainly showed that characteristic. 
Twelve construe 


ts were used. There were fiv 
to the constructs CoxriDENT and 
provide a eross.che 


one of the words was thought to be relatively easy and es wor? 
» though of similar meaning. The ‘difficult’ words in each Para 

: ill Hill Vocabulary Test (Raven, 1948). The ‘easy’ itis v forro 
equivalente provided in the Synonyms section of the Mill Hill test. These four pairs aro T a 
to throughout iffieult’ pairs. With the ‘easy’ word first, they were DIL 


nstructs was as follows: CONFIDENT :DILIGENT : POMPOUS pa 
: MENACING : QUERULOUS : se x 
are given fully by Bannister (1960). Ina g 

*8 going by steps of two from 0 to 20. 


ET: 
m 


Mill Hill Vocabulary Test 


The Form 2 Senior, Definitions Section only, was used. 


Procedure 


:on 
" = z — ctio" 
Testing was done in two sessions. In the first, each subject completed the Definitions e f "m 
of the Mill Hill Test. This allowed assessment of whether or not each subject had some idea pjd 
meaning of the difficult words in four of the pairs, 


he è 
The subject was then introduced to t 


| 


ox 
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a bility nase to deseribe the people shown in a set of photographs in terms of 

Bess orn de es. The grid was then administered in the usual way. The subject was told to 

dul. d se up a meaning for the adjectives he did not know. He was told that the adjectives 
e pe used to describe certain characteristics people have. 

ed doing the grid, cach subject was asked to explain the meaning he had attributed to the 

difficult es he did not know. When assessing whether any subject knew the meaning of any of the 
\ items, both his Mill Hill and grid usages of the terms were considered. 

"es iio end of the first session, cach subject was given a list of all the words in the easy /difficult 

SE in end asked to check their meanings before returning for the second session. At the beginning 

ga Second, cach subject was asked to give the correct meaning of each of the words. The grid 
"en repeated. The average period between the first and second session was 11 days. 


Subj ects 


Thirteen medical student volunteers took part (five female; eight male). 


Predictions 
ur ies Predictions related to the three main aims were tested. 
: atching Scores and meaning i : uw 
ü (a) Within the casy/diffieult pairs on the first session, the grid relations between pairs where 
"s Subject knows the meaning of the ‘difficult’ word will be significantly higher than the grid 
(6 qebweon pairs where the ‘difficult’ word is not k 
mate] haro will be a positive relation between ANXIOU: 
thing seor d I l 
E Score of 14+ on the first occasion EAE 


(c) Withi . tching score 
,'Khin the easy/difficult pairs, the average ma g , d ; 
meaning of the en : eer 2 nat ires should be at the chance level (— 10) on the first 


Occasion, 


A Within the casy/diffieult pairs, the 
(2) 2 9n the second occasion. 
anges j : SS E " 
[7 (a) Within the per cae M between the first and second MEN M gaa scores ar 
"e i subject, and for each of the four pairs should increase (or remain at the same level if originally 
Bh, io, > 14). 
(b) Any variation in matching score b 
other than in the casy/difficult pairs), 
S ia decreases, and scores at the same deve 
(Other Be variation in matching scores betw D 
in the dan for the easy/difficult pairs), should, 
®asy /difficult pairs. 


(3) Stang: 
Stability of Construct Relations = 


Words we = SPGIAUBOIS. pairs, - u num pairs wi 
were known on the first occasion, and oo should be more Stable 


Sho 
"ld be Statistieally significant. The known p 


nown. ae 
s and EASILY UPSET, giving an average 


average matching score between pairs should increase 


structs, from the first to the second testing 


tween con: } 
E 1 be distributed on a chance basis between 


should 


l. : 
constructs, from the first to the second sessions 


erall, be smaller than matching score changes 


matching scores between pairs where both 
here one or both were unknown 


RESULTS 


p lect hag s : ing of the mo 
ue mean of then m s ws mde between the pairs where he or she apparently 
u AT Que quit mat f the ‘difficult’ item. The assessment of meaning 


we Popes P ei ne and quite independently of grid scores. Using 
n lleoxon’g i B sr iow (Siegal, 1956) the difference in grid pa aci 
i Where the s for ma E Ynown and pairs where the meaning was not known was 
Sal Significant, (T 0, gud; d s 0-005, single-tail; subjects 2 and 10 were 
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excluded from the calculation since they provided no comparative data—one knew 
all the meanings, the other knew none). 
(b) The mean matching score between Axxiovs and Easıry urser in the first 
session was 14-8. Eleven of the thirteen subjects gained scores of 14 or above. — 
(c) Within the easy/difficult pairs, the average matching score on the first occasion 
between pairs where the meaning of the difficult word was not known was 10:3. 


Table 1. Mean grid. scores between pairs where the meaning was known, 
and pairs where the meaning was not known 


Meaning Meaning 

Subject known unknown 
1 14 8 
2 13 — 
3 14 14 
4 13 6 
5 13 10 
6 14 9 
7 12 19 
8 13 9 
9 14 13 
10 = 12 
11 12 11 
12 18 10 
13 16 10 


n H H 4 
(d) Within the easy/difficult pairs, the average matching score on the secon 
occasion was 15-4, 


(2) Changes in construct relations 


i -—ÁÀ r 

ao the easy/difficult pairs, forty-eight matching scores increased in size 7 É 
eee Ls and positive (> 14) from the first to the second grid sessions, fo 

Sed or remained low. This distribution i ; a ferent fr 
chance expectancy. is distribution is obviously significantly diffe 

b . m. 

Bes shows a comparison of changes in matching scores from pairs quer 
matchin: z direction of increased scores was expected, and from two sets © o 

et "om no general trend was anticipated. ali 
Dran matchings, from first and second sessions, of LIKE MP wi 


CONFIDENT, Axx OUS d pT 
a a ; and EASy v : y UP 
T PSET; also EASIL x 
Control (2) involves matchi > lso ANXIOUS with th 


fir wl 
S, from : xp ME d 
Pompous, PETU ANT, M gS, iro st and second occasions, of LIKE ne 


: CING and DrLrGxT. The experimental compariso? 
volves matching scores from the four easy [difficult ns 


Table 2. On i i 
‘anges in matching scores for the easy|difficult pairs 
and two sets of control data 


Increase in Same Decrease in 
matching matching matching 
n Scores St cores 
Experimental comparison sd = 
Control (1) 41 8 3 
Control (2) 15 20 17 
20 14 18 
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1 


Both c 
ontrol compari: 
paient] parisons show a chance distributi 
ea a stributio: 2 
(X? = 43-43 mparison shows a highly significant cl : s me d 
M. Lus Sa Pa HD y sig nt change in the predicted direction 
e mean ch: i i | 
mental dS anges in matching scores for 
al A, i ; n g or the grou ^ i 
spaisata peius is strate en er 
two groups (for ^1 is significantly greater (Wileoxon Test) ins did len 
n=12,P < a C(1), T = 3-5, n = 13, P < 0-005; for E m ea Pus 
The mean diffe 5; for C(1) v. C(2), T = 29:5, n = 13 xs.) Pan 
n Ep . 2 aai iden ae 2 
emerge. beate — E eei minimize the actual changes in grid scores which did 
se a siderable number of subj i i 
jects gained high positive mat i 
g j tching 


Scores 1 
in the f a 
irst session b ^ ET E 
S etween Pourovs/Box P 
A MBASTIC and ULAN' /Q 
UERULOUS. 


i Xx . 
Excluding 
ng the on o 
g the former i 
er, the mean change in matching scores for the experimental pair: 
3 a s 


was 5-0 
oth co ris g 
mparisons are excluded, the mean change was 6-0 


(3) Stabi 
abilit: 
Tabl py of construct relations 
e 3 show: i 
Second an mean changes in each subject’s matching score from first to 
and for pairs wl i easy difficult pairs where the difficult word was known originally 
here the meaning was not known. The difference between those die 


tributi 
10ns of differ 
differences was highly significant (Wilcoxon’s T = 0,2 = 9,P « 0-005) 
where the meaning was eilsinally 


predi 
How en kan changes in grid scores for pairs V 
Mean chan £ pepe a less than for pairs where the meaning was not known. Th 
ge for all pairs where the meaning was known was 2-09; when the mesni : 
vas 5-51. > 


Was ori 
Origin 
all 
y unknown, the overall mean change w 


Tabl 
e3 " A 1 
imc wl Mean changes in each subjects matching score for pairs where the 
2 » 3" B A 2 
g was originally known and pairs where the meaning was mot known 


Mean Mean 
changes changes 
where where 

meaning meaning 

Subject known not known 
1 2-0 4-0 
2 4:5 — 
3 2.0 2-0 
4 2-0 7:0 
5 10 4-0 
6 2-0 T3 
7 4-0 47 
8 20 7-0 
9 2-0 3:3 
10 -= 3-0 
ll 2:0 ° 7-3 
12 2-0 60 
13 2-0 8-0 

Discussion 
up an experimental situation in 


method could be examined. The 


od allow accurate and objective assess- 


th 
Queg,. © adequacy of certain aspe 
(2) meaningful and expected 


long 
& x 
sked were, ‘Does the grid meth 
tween constructs, 


1 x 
(1) meaningful relations be 
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changes in construct relations, and (3) stability in construct relations sing 
changes were intended?’ From a total of sixty-one predictions, all but four = u: 
confirmed. The results therefore tend to support usefulness of the grid in relati 

: the three functions examined. N 
ve ta was not intended to be definitive. Its results indicate that maa 
controlled circumstances grid scores tend to reflect predicted relations, giana 
and stability. Some predictions were not fully supported, and in further a ei 
mentation closer attention may need to be paid to the actual processes invo ee 
when a subject selects elements on any construct dimension. This kind of ie 
exploration of individual subjects is likely to contribute more towards understand e 
the ways in which construct systems function than large-scale studies concer! 
with the overall reliability or changeability of grid scores. 
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GEOMETRIC ILLUSIONS AND ENVIRONMENT: 
A STUDY IN GHANA 


By GUSTAV JAHODA 
University of Strathclyde, Glasgow 


Se ", 
sd. Campbell & Herskovits (1963, 1960) put forward the view that the Müller-Lyer illusion 
unction of rectangularity in the environment, and that the horizontal-vertical one depends 
these two variables in Ghana were used in an 


nem of terrain. Existing contrasts in D v 1 
subjo A to investigato the hypotheses. A total of 213 illiterate subjects were tested, and 41 
acidi S s in Britain. A significant overall difference in the expected direction between Ghanaian 
BD ritish subjeets was obtained with the Müller-Lyer, but no differences corresponding to 
subj onmental variations emerged on either of the illusions within the subgroups of Ghanaian 

?Jeets. Tho reasons for this partial failure to replicate are examined in the light of other 


studi 
"dies, and some theoretical implications discussed. 
interest in the cross-cultural study of 


Ha | 
Vis m à century after Rivers (1901, 1905), 
Nal illusions has revived as a result of the initiative by Segall et al. (1963, 1966). 


Lie of carefully devised stimulus material they obtained responses to illusions 
in p, amples of Europeans, Africans and some other cultures. Their findings were, 
N Nor: lef, that European samples were more susceptible to the Müller-Lyer (M-L) and 
hori "^ Parallelogram illusions than non-European samples; on two forms of the 

Zontal—vertical (H-V) illusions, by con European samples proved 


Ys trast, most non- 
ir ere susceptible. Their explanation of these results is in terms of ‘learned habits of 
Mer 2 is d F 
ence’ based on variations in physical 


f and cultural environments. More speci- 
lea] 
ly, the following processes were postulate 


d by Segall et al. (1966). 
) “For figures constructed of lines meeti 


ng in non-rectangular junctions, there 
Will p, Ee à s 
" A 7 n carpentered environments to 
© a learned tendency among persons dwelling in carp 


“ectangularize these junctions, to perceive the figures in perspective, to interpret 
ps as two-dimensional representations of three-dimensional objects’. 

* *) "The horizontal-vertical illusion results from à tendency ee Ss 

in ir hortening of lines extended into space away from & viewer © thse RE 

on ‘e drawing which is the stimulus for the illusion is interpreted as representing a 

Ber line, Si has more ecological validity for peoples living mostly 

9 ince the tendency has d that such peoples will be 


ors j F it is predicte 

5 In open i ironments, 1 

o; spacious env: à ' 

re Susceptible th A Western peoples in urban environments. On the other hand, 
an V 


8 H H H P 
. © non-Western persons should be less susceptible to the illusions, e.g. rain forest 
“anyon q 
Wellen‘, istent with these inter- 
© genera] t; ‘ «sag is of course broadly consisten 
; re r findings 15 : - V illusi 
hs ations, bu ttl seh pur j GEE: especially as regards the H V illusions. The 
p thors Were w T t x = bs in connexion with the latter Campbell (1964, 
. re "ar ;his, a s su du GEO T : 
hr las written: “Tf this ecology i$ 2 factor, as I do iacu = «à se Ep 
Perfo, Of many fi «Ty their extensive exploratory survey, Segall et at. (1966) 
lt, Force left d ncn 5 uncontrolled, one of the major ones being literacy. 
Con, tential rn ofthe — indicated with reference to their first hypothesis, 
“hing tl p ortance eT h contains two elements: the carpentered environ- 
13 he M-L illusion, which 


Gen. Psych. 57, 1, 2 
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ment’, and the interpretation of two-dimensional drawings. Although closely ass0- 
ciated in western cultures, these are in fact distinct, and ought to be treated as such. 
There is thus a need for some cross-validations of these hypotheses, and the present 
study is an attempt to make use of the geographical as well as cultural variations In 
Ghana for this purpose. 


METHOD 
Subjects 


In Northern Ghana, the Lobi and Dagomba are tribes closely similar in cultural characteristics 
and physical environment. They live in open parkland in rolling country. The huts of both ars 
round, the main difference being that those of the Dagomba tend to be considerably larger; 
both kinds are usually devoid of rectangular furnishings. "m 

The Ashanti in central Ghana are geographically and culturally quite distinct. They live 1? & 
dense forest belt, and remote villages enclosed in high tropical rain forest were specially single 
out. Their houses are rectangular, though the edges are not always sharply defined; they cog: 
tain a good deal of ‘carpentered’ furniture, tables and chairs being well-nigh universal. a 
€ From the point of view of design, it would have been desirable to test both literates an! ü 
illiterates; but in northern Ghana the bulk of the adult population is illiterate, and the same 5 
true of Ashanti outside the urban areas. Hence testing was confined to illiterates. Subjects wor 
obtained by getting the chiefs or elders to assemble the people in the homestead or village» E 
from among these a roughly equal proportion of men and women within tho approximate "£ 
range 16-50 yr were selected. itain- 

In addition to the Ghanaian sample, forty-one subjects were also given the illusions in Brite! 

They were undergraduates not taking Psychology, and university administrative staff. 


Materials 


f . it 

Since the aim of the work was to test the hypotheses put forward by Segall et al. (1960), ^. 
would have been best if their own materials could have been used. Unfortunately eircumsban og 
See any possibility of these being obtained in time. The conventional forms of the m ed: 
on Sa horizontal-vertical (L) illusions, incorporating movable slides, were therefore omp ood 
iw: b dia. rA dun in white plastic with black lines, according to the dimensions e po pte 
(1962) it uds ak In view of the objections raised by Segall et al. (1966) to the work o oode? 
nn n be mentioned that, apart from the fact that there is no grain as In the W e nb 
ES mE. en were wholly enclosed in a plastic frame, so that there was littlo app yor? 
eevee tes au vd the stationary and moving parts. Nonetheless, careful precautions dures 
re B the comparisons to be made were correctly understood. The proc o the 
Interpreten REM js iterate subjects in the southern coastal region, with the assistance 

The pilot a an took part in the actual experiment. y on? 
onse d early showed the need to keep the number of trials demanded of an. go js 
Sisia ia E en dti The tolerance of illiterates for a strange task, whose pue dow 
ast in fairly adn Ro ) ex one has some special claim on their co-operation, fatigue and be stud: 
a-slight mishap also o © performance then becomes perfunctory. In the course of the pilo " edi 
Die orate ee when one end of the black line of the H-V illusion was da pl 
BR ge ing to start from the shorter position. This means that the absolute 97 yo 
hypotheses are of bo: d not be validly determined, but the group comparisons for koe si* 
for the Müller Lyer i Ss no affected, The number of trials for each subject was a9 follow" on 
(ern ion (three in and three out) and five for the horizontal-vertical 

y. quence of presentation was randomized throughout. 


Procedure 


5 , pp? 
Du sihi i as outset that we wanted to find out ‘how well they could e To 
14-18 in. He was ev = tie apparatus to hold flat on his lap, at a viewing distance 9 qp? 
interpreter them told him thar watz himself with it by moving tho slide in and out gol; 
taneously demonstrating: ee M make ‘the two things like twigs the samo g i D 
; a =L illusion, t i i dto u 
then in parallel to show their identical length. an zen a een tap m b hold 
> 
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horizontally rexti 
index E ee | and turned 90°. The writer, sitting next to the subject, then ran his 
tated leithe fange 9 E the standard to the other; in the case of the M-L illusion, he’ also indi- 
left to the we s in'or out position, as appropriate) the line from the end of the arrow on the 
Next, E where the line joined the Y, being careful to stop just short of the junction. 
total Y Set of iri ^ asked to do what they had just been shown; if they went to the end of the 
thie west v ie J I-L illusion, or confined themselves to half the base line with the H-V one, 
allowed to a discarded. In order to avoid causing offence, such subjeets were actually 
his a ke some responses, and rewarded like all others with a small packet of biscuits. 
he only stage at which subjects were eliminated; the loss amounted to ab 


twenty ` 
Fi a at bang similar in the different tribes. 
uenced in pa LIBE of average error has the drawback that one obtains responses in- 
1966); Bente rt by movement, and not purely perceptual ones as those of Segall et al. (1963, 
namely x their stimulus material was presented in a different spatial orientation, 
Would be unw. y at eye level. Accordingly, direct comparisons of the extent of illusion effects 
to test th varranted. The aim was thus confined to undertaking group comparisons designed 
© two hypotheses below. 


Hypotheses 


out one in 


T Gahi 

than in ane Dagomba, living in open country, will be more susceptible to the H-V illusion 
I. A, Whose surroundings consist of dense tropical forest. 

o M. lanti, living in relatively more *carpentered? surroundings, 
-L illusion. 


will be more susceptible to 


th 


RESULTS 


as used as measure of central tendency so as 


me responses. The medians were trans- 
e standard, and the arithmetic means 
s test was applied to the H-V 


In : 
Not t E naly sing the data, the median w 
orme Apis undue weight to occasional extre 
into percentage discrepancies from th 


i en discrepancies computed. When Bartlett’ 
9n data, a significant heterogeneity of variance (P < 0-02) was found; hence all 


a E 2 ide 
ta were analysed by the median test, using & two-tailed x? test of significance. 


5 Significant sex differences emerged for either of the illusions with any of the 
e therefore pooled. 


trib 
H, ind responses from men and women wer 
ori. 
"medina illusion. " 
s illusion it became immediately evident that 


N examining tho r o thi 

= and Dago ee ni intended, be treated as asingle population. 
iie ugly they are shown separately in able 1. The performance of Europeans is 
hrs the midpoint of the total range; differing significantly from that of both Lobi 
£ Ashanti (P < 0-01 and P < 0-02 respectively). The fact that Europeans do not 
th Outside the range of the African samples is consistent with the global aspects of 
e ge of the put the pattern within the African samples does 
value for Ashanti (tropical forest) falls 
parkland). At one extreme the Dagomba 


Lob 


Rot fee by Segall et al. (1966); 
2 twee heir ecological interpretation- The 
n those of the two others (both ope? 
ncies in the horizonta 


Table 1. Mean percentage discrep 


vertical illusion 


ets a 
n percentage D. 
e^o cr gd og 
yo hs 16:22 9-74 
eis 52 22-71 10:34 
a= 39-59; DF. = 3;P < 0-001. 
13-2 


Median test: X 7 
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gave the largest illusion responses; at the other, the Lobi had a mean percentage 
discrepancy close to zero; over half of them in fact either gave no illusion response 
or even a negative one, whereby the vertical segment is made longer than the hori- 
zontal one. These results thus provide no support for hypothesis I. 

Müller-Lyer illusion 


The picture presented by Table 2 is totally different. All the mean percentage 
discrepancies are closely similar, so that hypothesis II also fails to find support. On 
the other hand, it appears from the comparison between the combined African versus 
the European group that the latter exhibits a significantly greater illusion effect, 
which is in accordance with the postulates of Segall et al. (1966). 


Table 2. Mean percentage discrepancies in the Müller-Lyer illusion 


Mean 
Tribe n percentage S.D. 
Lobi 34 15:18 8-46 
Dagomba 52 17:44 $815 
Ashanti 127 17-61 7-93 
Europeans 41 23:22 6:94 


z UR 
Median test: between the three tribes—X? i 


Europeans—x? = 


= 3:91; n.r. 2; 0-20 > P > 0-10; combined tribes V? 
= 7-48; D.F. 1; P < 0-01. 


Discussion 


, 
Since the findings were not in conformity with the hypotheses put forward PY 
Segall et al. (1966), the question of how the negative outcome is to be interprete 
arises. The first and most obvious possibility would be to attribute it merely to 
differences in the methods employed. Some of these have already been mentione i 
and it should be added that Segall et al. (1966) had an elaborate scheme for a 
nating non-scale and inconsistent sets of responses; this was of course essential, 5 " 
tiy las is their testing was done indirectly. Owing to the limited number of un 
s nn ga subject in the present study, elimination of subjects was confine eri 
initial stage of the testing session, supervised throughout by the same exp 


: i reo 
menter; thereby external control of the uniformity of administration 1n ae 
tribal areas was ensured. 


; " 
Wd wich s of the M-L illusion such external control would se 2 |. 
(1966) have = ies d safeguard against one gross source of error which Sega pat 
Bonte’s ie = vs invalidating the work of Bonte (1962). They HUE. one 
used in the THEE ab "s both by the nature of her apparatus (ence i T as” 
Taking of ihe ns y) and by the instructions to misinterpret their Me nnu 
would cf arten kawe igure on the left <> with the total figure < on the righ?» ghe 
ee Freie, In a crass over-estimation of the illusion ee h pe 
viously; but since the allusion cane study to obviate this have been indic? „not 
than most of those found 
objected that the same 


necessary to consider this argumen: 


y b. al 

For this, purpose let us : oto 

figures idea line "a, pose that this factor was operative, so that the t™ i ob 
$ y matched. If one assumed, for the sake of simplicity: ww 


—€——————À——€——— ——————Á—Ó————— -————————————— = 


BER. 5 


7 SURG ; 5 
N .. ic illusions and environment: a study in Ghana 197 
25% wod a ED the average free of error, a spurious illusion effect amounting to 
on dir aha th a sagh case. Given this base line, one can go on to try out cds 
for the M-L illu x results of the present study, namely a mean value of some 17% 
matched total a could have come about. Clearly, not every subject could tave 
had matched gures, or the mean would be in the region of 25%; if half the subjects 

total figures, and the other half had matched in the correct aA but 


with a nil illusi 5 
illusion effect, the net resultant would be an overall mean illusion effect of 
alistic assumption would be that the other half 


Some 120 : 
7o» Which is too low; a more re 
this would yield an overall 


Showe 

mean An genuine illusion effect of some 996; 

in fact bonnie "i %, close to the value actually obtained. If something like this had 

two major 4 ed one would prediet bimodality of the distribution of responses, with 

Shown in Merge around 25% and 9% respectively. The actual distribution is 

of hinodae le 3 to be grouped around the mean; there is no indication whatsoever 
ality, and it is therefore highly unlikely that the results of the present study 


can b 
e acco 
unted for by assuming mistaken matching. 


iscrepancies for the Müller-Lyer 
tribes combined 


Ta Tm 
able 3. Distribution of percentage d 
illusion for the three 
Mean value 


23-27 28- Total 
37 19 213 


% illusion -4 8-12 
a 21 35 


M-L illusion effects may well 


hods employed; Segall et al. (1966) them- 
ds to weaken the effect somewhat. In any 
n of the present study was to test 
amounts of illusion effects. 

pointed out that the spatial 


ing on the outcome. As the 


d some beari 
al’ line was in fact only symbolically 


ally so. There seems to be no 


Apa 
T : ; 
„Part from this, the difference in magnitude in the 


e in 
Selves has a function of the different met 
Case, it T e admitted that their method ten 
Predicted en already been stated that the concer 
In the group differences, not to establish absolute 
Mientati case of the H-V illusion, however: it must be 
u ion of the apparatus may have ha 


Usion 
Was presented horizontally, the ‘vertic 
(1966) it was actu 


Vertica 
"finit Whereas with Segall et al. : S > 
evidence concerning such a position effect, which calls for further investigation. 
tributed to the findings? One possibility that 
s, namely rectangularity and 


Ou] 

Pd a other elements have con 
th ness imd 18 that the overall range 9 
effect errain, may have been too res 
» but one would still have anticipated 


eo; US point it i F irable to view 
Nogo 8 with At mong a introduction it was noted that Segall et al. 
Pretati failed to distinguish between & <carpentered environment’ and ‘the inter- 
Ther 10n of two bres onal drawings ’ both of which form part of their hypothesis. 
A he inability of illiterates to interpret two- 

Biesheuvel (1952) has 

s referred to by 


f the variable 
trieted. This 
some trer 


no doubt may have reduced 
ad in the expected direction. 
the problem in à wider perspective, 


Sug, 
9 


arently remained unaw: 
ails of the cultura 


ptained any det 
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the educational background of their individual subjects, relying instead on global in- 
formation about culture and ecology. 

On the basis of the distinetion, one might venture to propose that illusion effects 
of the M-L type may be a combined function of two distinct variables: (1) the degree 
of rectangularity in the environment, which is the primary one; (2) the extent of the 
ability to interpret two-dimensional representations. It may well be that in the 
absence of (2), or with a deficiency in it, relatively moderate variations in (1) produce 
such limited changes in habits of perceptual inference that the difference cannot be 
detected by the relatively crude methods employed in the present study. It is i 
possible that, as far as test responses are concerned, radical differences in (1) may not 
manifest themselves at all if there is a marked deficiency in (2). At any rate, there 8 
some evidence for this from a study by Mundy-Castle & Nelson (1962) of à pack- 
ward community of white forest workers in South Africa. The environment of these 
forest workers is far more ‘rectangular’ than that of the Bushmen; yet they resemble 
the Bushmen in (2), since none of them was able to give consistent three-dimension? 
responses on the Hudson pictorial perception test. Their responses on the M- 
illusion did not differ significantly from those of two samples of Bushmen, but be 
very significantly smaller than those of ordinary white adults. In view of Gregor) $ 
d Oud. referamus to note that the forest workers showed à sig 

: 1 ancy. NU 
A elta Gregory refers to the findings that for people living in houses witho" 
: e geometrical illusions are reduced; however, this does not apply to 
d illusion. A variety of at least partial explanations of this type of illusions v 
HESS Cicero ae workers such as Künnapas (1955, 1957, 1958). puer un 
DUE Le ual F present writer help to throw any light on the tota Wer E 
an ound in the present study, with one possible exception: Ko pat 
(1960) put forward, it seems independently, a hypothesis identical with t” 
of Segall et al. (1966). They arrived at ds : và yP ^ ts in W ich 
subjects wore glasses pro og ed at this in t e course of experimen wu it 
ledly rol mere than = ing artificial astigmatism. This suggests wha hi tbe 
Hebel thes xL varium there is rather rigid endogamy wa a m 
which could outweigh l Ak ferne P genetically deieauine® noe th? 
exceptionally high en variations. This would be consistent Fe ob^ 
although any other in are e Hey ilusion en N p cou 
have a similar effect. Morc ending to dichotomize the population would "mane" 
detis wen derer ded it has been suggested to the writer that e dis“ 
tortion. Again, this i. eode Aa quee E s not leading $9 

Whatever the causes E: irs DRM to be open to specific test. a v 
present findings concerning Ee Ernnturtafed, TUR were yolaung inii Jl 
a simple ecological ee ii illusion are not the only ones incon ro bo 
(1964), quoted earlier, but » A a RS is evident from the comment by kam vf 
successive expeditions to th. E irectly comparable instance may be he : 10 
(1966) with two groups of Bush, e ar by the same team used the tests of M we 
substantially the ilti coit i on one version of the H-V illusion ome cant 
(P « 0-01); here again both in other version they differed very $!£ ato co? 
tained in Morgan, 1959; Reunin, M ca p E 

2 £, 1959; Mundy-Castle & Nelson, 1962). 
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On T€ 

een of the present findings may be briefly noted; it relates to the 
ivellad slemehs j ater experience. All subjects in Ghana were asked if they had 
aan on Te ES the country; it emerged that nearly all the men had occasionally 
were emplo a m some had worked as seasonal labourers for varying periods, others 
their lives a 2 or spells in the mines. By contrast, nearly all the women had spent 
ib: Spite of p lE or settlement, rarely going beyond a radius of a few miles. 
the Masionis T = ee = no significant gox-differ ences in the responses to either of 

E nvironmental factors as were operative must have been con- 


fin s 

E INN or adolescence. 
ant is OR the present findings highlight t 
one obscured by the tendency of invest: 
versus non-Europeans. More specifi 


Stand t] 

he test of accounting for differences within, 
ent of African Studies, University of Ghana, 
Iam also indebted to Mr R. L. 


estions. 


he complexity of the problem, which 
igators to view the issue in terms of 
c hypotheses are needed, that can 
as wellas between, these categories. 
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INDUCTION OF STEREOSCOPIC DEPTH EFFECTS 


By NICHOLAS PASTORE ax» MARLENE TERWILLIGER 
Queens College, City University, New York 11367 


ines of equal length is presented stereo- 
appear flat. Pastore (1964) showed 
in depth induces opposite 
t experiments was to test 
ams involving other types 


Wi ; 
S ids .. continuous horizontal | 
that the be e "s to each eye, the fused lines will 
depth freie oo uction of a context which itself appears 
the generali i in the fused lines. The purpose of the presen 

ality of that induction effect (ZÆ) to three stereogr 


of een figures 
a E 

eias ga ie consisted of two components: congruent critical figures and non- 

C are RE LI. of vertical segments. In F ig. 1 the squares of stereograms B and 

ing cop tothe : as are the pairs of horizontal lines of stereogram A. The correspond- 

Contexts of » lé each stereogram are non-congruent; the noncongruency of the 

above and ereogram C is given by the differential displacements of the short lines 
below the squares. The length of a side of the squares, 13 mm, provides 


© sca 
ale for all other measurements. All subsequent statements of depth effects 
d depth effects and the results 


Presu 
ee stereoscopie viewing. The antieipate 
are discussed together for each stereogram. 
ios ENT 
Uu s va 
A 
pod 
i 


1 ' m 
|] : 
D ' 
uent (the pairs of 


' ' 
ical figures left and right are congr a r 
tio ch the contexts of short vertical lines 


Fi 
g. 1. Ty 
hree Stereograms in which the cri 5 4 
d C), but in whi 


Parallol ]; 

lines i B 

a es i 

re Wipe and the squares in B an 
E Thine Method 
ofon 7, Undergra . achieve Stereos 
a = grad 3, W. yere io ud 
uates, who were able ‘Keystone n 


a through & anos 
s in which the critical figur 


hi nays 
the Orin subject was told that a horizontal lino could appear em bje 
or Rae a other and unspecified way i ‘or stereograms " ko , a subje 
could ay? ce with one side © 
Yayı A d appear ted in space : 
arieq aa other m á E AME RN ne order of presentation of the 
m subject to subjouk. 


copie fusion, served as subjects. 
o. 46 Telebinocular’ stereoscope, 
e might appear. For stereo- 
rved toward or away from 
ct was informed that 
han some other side, 


oser to him t! 
three stereograms was 


and conclusions 


3 Stere Results . 
tiog : gram A. The contexts are such that the depth effects of the two pairs of end 
a onies nnt of ihe middle pair of segments. With respect 


Se, 
Sments are opposite to tl 
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to the context of the upper line, the end pairs of segments appear forward and he 
middle pair appears distant. On the hypothesis that a depth effect ine given pan dius 
the context induces an opposite depth effect, of points in its immediate vicinity, 
ends of the line should appear distant and the centre of the line should appe? 
forward. Since it had already been demonstrated that a line behaves as a jeep 
unit, the entire line should appear curved with its centre toward the viewer. is 
context of the lower line should induce an opposite curvature, namely, with. t : 
centre away from the viewer. Six subjects reported these curvatures m both lines; 
twelve reported curvature in only one line. nts 
Stereogram B. The right-hand segments appear distant and the left-hand segme ee 
appear forward. On the hypothesis of IE to a closed figure, the square should pow 
rotated in space with the right side closer than the left side. Twenty-five subje 
perceived the square in this fashion. ear 
Stereogram C. The upper segments appear forward and the lower segments app xi 
distant. On the hypothesis of IE to a closed figure for this particular kind of conte? = 
the square should appear rotated in space with the lower side closer than the upP 
side. Thirteen subjects perceived this rotation. : indi- 
These results support the generality of IE. However, introspective reports 3 id 
cated that the IE differed in degree of pronouncedness. The perceived ausu 
generally were ‘moderate’ or ‘slight’, whereas the rotations of the squares : the 
pronounced. Moreover, it was easier to see the curvature in stereogram Aw ein 
centre of the line away from the viewer. Ofthe twelve subjects reporting curvatur E 
only oneline, two reported the centre of the upper line as forward, whereas ten eot 1 
the centre of the lower line as away. In this regard, it is to be noted that the rota, 
of the square was more readily observed in stereogram B than in stereogran 
Differences in the degree of pronouncedness of IE, then, occur between differ 
stereograms and between different parts of the same stereogram. ‚ned 
It should be mentioned that IE disappeared for some subjects with contin" 
inspection of the stereograms; on the other hand, a period of initial inspection E. 
necessary for some subjects for the emergence of IE. In addition, all subjects 08? 
reported an IE were able to sce the critical figures as perceptual units. Of ous 
subjects who did not report the anticipated IE, there were only five anom? 
reports all told; the remaining negative reports were of flatness. 400” 
The IE hypothesis is to be contrasted with other current approaches to ste ib 
scopic depth effects, e.g. Howard & Templeton (1964). In further work on A ! of 
would be desirable to devise some procedure that will allow for the quantificat! JË 
the reported depth effects. Moreover, it would be desirable to study the degree © ihe 


as a function of the distance of the vertical segments from the critical figures "n 
degree of depth in the contexts. 


nt 
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THE CONTRADICTION OF EPIPHENOMENALISM 


By EDWIN A. LOCKE 
American Institutes for Research, Silver Spring, Maryland 


I : 
Eu dispute in this journal between Keehn (1964) and Burt (1964) over 
[epipheno iem "na epiphenomenalism, Burt correctly points out that *such a doctrine 
the moral r a ism] makes nonsense of the work of the educator, the psychotherapist, 
Kindes ei Orima; the legislator, and the historian...’ (p. 95). He might also have 
ebiphencn ur ther point—that the doctrine also makes nonsense of the argument for 
why, let UR and of anything else its proponents might say. Before showing 
Epiphen e clear on the meaning of the doctrine. 
Tüluor 0 1Yomenalism is the doctrine that all mental contents, for example, ideas, 
or 06d 24 emotions, and the like, are an incidental by-product of physiological 
lies ean, processes and that they have no causal efficacy either in influencing 
assume pa orm influencing any other ideas the individual has. Let us for a moment 
his doctrine to be true and apply it to the behaviourist’s own behaviour. 


em (1965) has pointed out that what the behaviourist is saying is that the ideas 
fip BLU which he (the behaviourist) has about the topic of epiphenomenalism have 
oth, ion whatever to the public statements (written or verbal) which he makes about it. 

er words, the fact that he asserts the doctrine to be true is in no way logically 


rela RES 5 
ated to the fact that he believes it to be true. It is interesting to note that one never 


ea 

Hos behaviourist make such an ass 
x then is the behaviourist to exp 

ue and at the same time does behave as ! 
me empiric 
t behaviourist he would 
cb in that way by stimu 
f psychological determinism 


ch Branden (1963) has pointed 
ieving and saying what he says, that is, if 
d by forces outside his control, then 
nstitutes knowledge or truth? If 


ertion. 


lain the fact that he does believe the theory to 


f he believes it to be true, i.e. that he 
al connexion between his beliefs and 
have to assert that he 


be t, 


ass > 
i oo at all and that there is SO 
Was co ic statements? As a consisten 
Bobi Po both to think and to & 
, Le. to invoke the doctrine © 


cn events. hr ; 
df us only leads to a further contradiction whi 
Penn behaviourist could not help believi 
how ing he thought and did were determine 
Sverythir he claim that what he is asserting 2o: 1, th t appl 
to hie 8 he does is determined by forces outside his control, the same must apply 
N 18 espousal of the theories of epiphenomenalism and psychological determinism. 
c], proponent of ps chological determinism can claim to have reached amy con- 
Slon on the basis M objective evidence which he is free to judge and evaluate; all 
en assert is that he was forced to believe in and to assert his theories by his past 
to j ‘tioning, his childhood environment or the like. If men are not free to judge and 
u their judgements and to reach conclusions based on their assessment of the 
D of reality, then no conclusion reached ri anyone could make a valid claim to 
» Includin S chological eterminism. 
"i Sum, the g the theory epiphenomenalism is untenable because 


lus forces outside his 
to explain both 


out 


(1) it leads to 
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the rather absurd conclusion that the epiphenomenalist’s own ideas have nothing 


whatever to do with what he says, and (2) to explain why he asserts the theory at all 
and why there is even a correlation between his ideas and his actions, the epipheno- 


menalist is forced to invoke the doctrine of psychological determinism, a doctrine 


which is incompatible with its own content and which would make all assertions of 
knowledge and truth meaningless. 
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Comp à , 
| Tun Adaptations, Reflex Activity and the Brain. By E.A. ASRATIAN. 
xford: Pergamon Press. 1965. Pp. xv + 194. 80s. 

‚ered by Prof. Asratian in this country in 1957, this 
obtained at the Moscow Institute of Higher 
the direetion of evolution of con- 
emendous research effort 
representative observa- 
ctures, which constitute 


Deve i 
Vim a ‚am a series of lectures deliv 
Nervous ie min recent experimental findings. 
temporary jeune and Nourophysiology. It indicates clearly 
released by Tis a neurophysiology. As would be expected, the tri 

: ov's discovery of the conditioned reflex continues, and 


tions i GA 
well a field are reported in the last three lectures. In the first three le 
r half the book, the name of Pavlov is also not infrequently invoked, but the spirit of 


the y 
> work, © 3 2 SRA 
Sherrin B concerned in tho main with spinal and other unconditioned reflexes, owes more to 
T 
tion, a debt which Professor Asratian generously acknowledges. Indeed, ihe recent 


West 

ster; 4 E r z 8 s 
recordin, departure from reflex physiology to microneurophysiology, with direct intracellular 
| lines, ng, seems to havo had little effect on which remains on strictly classical 


Asratian's work, 
gton's view of spinal block, the 
in its distal segment, as due to 
mechanical irritation. The main 
ore proximally in the reflex arc. 
idered. The integrity of the 


Thon 
ie lecture presents experimental support for Sherrin, 
ee: areflexia following acute spinal cord ant 
Changes "E n from higher level facilitation, rather than to local 
are shown to take place not in the motoneurones but m 


estorati c 
ation of function following neurological change 18 next cons 
tant for the developmen 


Cereb 

Ta " u 

roaetion hemispheres is shown to be impor r 

illustratio and increasingly so tho higher th sm on the phyloge! 

Unconditie, of encophalization of function. The third le sp i i 
flex itioned rofloxes have cerebral representatio weakening of homeostatie 

X res = 5 

det a and diminished resistance to extreme stre: 

tioned y T lending an adaptive variability to the relevan j 
i d s K $ rari us e 
Ughest, eX ares aro regarded as branching at vario 


Int 
W he last threo lectures, the centre 


n 


to the conditioned reflex. Just as 
study instrumental condi- 
have the Russians investi- 


ions. (Why doesn't someone study 


loni 
plex conditions. ` 
i t, and 


i Ba See increasingly complicate 
tho He eat conditioning under si 
e together?) Asratian's | 
he edi is most important findin; 
t ma itor ofthe English translatio 
‚an types of experiment con 


124, distinguishes 


ro com 
in which à 


gs are her 3 

n, S. A+ Corson, in & 

by Asratian: 

 ninst one set of back 

difforont uld call this a “c 
nt background— Western term T oo stimulus is rei 


dua] 

or bi 

bo r binary conditioned reflexes’ du A k 

à iip onditioned connexions ; iue 
i not only does & conditioned stimulus 


làm " 
Asration ard and a punishment; and ^. tions 
licit a = R that, under captain en m mulus, but also the uncondi- 
iongg  tlitioned response a propriate to t 
d stimulus elicits ape appropriate to De e 
ee types of experiments hi à f tho work on ‘sw 
ne learning. Asratian’s interpre ae wai conditioned re 
i Perimertgh on heavily on the notion = nt of Sakhiulina's, using the EEG in con- 
we ion with support from an inter Lund res (p. 139). The work on bidirectional condi- 
E ucro p um p er 
3 5 o rations on - 
tions Beet dp ed D ditione reflexes © ( 2 any in classical eondi- 
tion: etwe eu : d incentives e. 3 
Ne ho = antagonistic drives ani of parti cular re he efforts of such learning 
ea StS a attor findings should bo ount for some of tho phenomena of instrumental 
“Thing T gel to ace Asratian describes how he 


Mar 
n 
pd 


itioned stimulus. 

should be of great interest to 
itching’, reported mainly in 
flexes; this notion receives 


experime 
onse 
the whole su 


joned ‘g 
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has used all three forms of experiment for some ingenious attacks on the classical Pavlovian 
problem of the localization of inhibition; his results clearly exclude both the receptor and the 
effector elements of the conditioned reflex arc, leaving logical room only for his own view that 
the inhibitory block must develop somewhere in between. 

The translation is very much better than is usual for this type of book, and Dr Corson is to be 
congratulated on his thorough, but unobtrusive, editing. We hope that this English publication 


of Asratian’s work will be widely read. But why should such a slim volume cost the outrageous 


rice of £4? à 
à JEFFREY A. GRAY 


M. KINSBOURNE 


Animal Behaviour and Drug Action. Edited by HANNAH STEINBERG. Ciba Foundation 
Symposium. London: Churchill. 1964. Pp. xiii - 491. 67s. 6d. 


The symposium published in this volume falls into two main parts. The first consists of the 
proceedings of a conference held at the Middlesex Hospital Medical School at which over twenty 
papers were presented, each being discussed in this context only briefly. The second part of the 
gymposium, however, involved several largely unscripted discussions by & number of invited 
participants in which many of the topics raised in formal presentations were examined in greater 
detail, attention being given partieularly to problems concerning the extrapolation—or, inter- 
polation (Daws)—to man of drug effects recorded in animal experiments. 

_ The publication of this symposium can be viewed as a significant addition to tho growing 
literature of psychopharmacology and one can imagine that it will, of necessity, be consulted 
frequently by research workers in this area. Not only is the symposium noteworthy for & number 
of distinguished contributions, but it exemplifies clearly the inter disciplinary nature of drug- 
behaviour rescarch, sampling such widely ranging topics as toxicology (Barnes,) electrophysiology 
(Bradley), behaviour genetics (Broadhurst), ethology (Chance and Silverman), operant condi- 
u (Cook; Dews), screening tests (Janssen), and drug-behaviour interactions recorded in tho 

ux MES c a and clinical contexts (Irwin; Cole & Edwards; Hamilton). h 
Mei a een reflects also the tentative and essentially developmental character of bae. 
we ah Poems to drug-behaviour interactions. Many of the authors aro concern? 
Russell ee egree with methodological issues; in particular, the papers by Weiskrantz S 
arena eiee m of the major difficulties associated with the interpretation of the 25 
length with tho E iB ugs and are outstanding in terms of their clarity. Prof. Russell dele" 
Vu RANA E p im em of temporal interrelationships between the metabolic fate of drugs EZ á 
fdoubl6s Vin eg ya! while Weiskrantz demonstrates the need to aprij the 
inten pretation of drug offecte, of experimental analysis associated with ablation studies 
Millor CTS Mum ohn notable presentations by a number of overseas visitors incladiny 
Cook (‘Effects of drugs ee effects illustrated by experiments on omylobatbit yi : 
(‘The influence of dus M eii conditioning’), Dews (' Schedules of renin b ARE 
Barea ("Tho eiitet af hosts emory "), Stein (‘Amphetamine and neural reward mech? pe 
(‘The acetylcholine system’), 


gbt 

xpect, $ : 
OR M experiments are described including a yoked-control solf-injection study 
amipheteniton re avoidance studies of Bures, and the intra-cranial self-stimulat 
nts described by Stein, to mention but a few. From the theoretical POT, 


of view, a number of important i t, ar 
i d eneralizati i ich, no doubt, 
being subjected to more intensiva, und Mié shout Diis SERS iia. = 


It is not i P 
is not easy to give an overall impression of a symposium of this kind, in view of tho d 


of the topies presented and tho discussions that took placo. Instead, sevoral moro SPOT py 
- „ © H H x Fi 2 
Prof. Neal Miller throughout aa ires particularly the numerous contributions 1086 in 


2 3 proceedings; i i i ho play? 
many of the discussions and especially Ueber eee m en nz qu 
drinking behavignt, = which he described the well-known experiments of Grossman, one © pe 
students. Second, it 18 apparent that much careful editing was needed with respoct F ns 
unscripted discussions forming the second part of the vilis Often, recorded discussi, 
of this kind, unless edited with care, appear to contain rather trivial and sometimes mean 


igmine and atropine on the mechanism of learning’), and É 
The quality of these papers is exceptionally high and, as one m! 


iversitY 
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Statements. This i ; 
On tho Da 2 not an impression one gains from the discussions appearing in this volum 
Sik ain 2 ius part of the book is as stimulating as the first. 7 P 
eleetrophysiolog usgions took place representing the standpoints of biochemistry (Mellwai 
(Russell), and = (Bradley), neurophysiology (Feldberg), pharmacology (Gaddum), oe 
participants cor I work (Edwards) in which, apart from the prineipal speaker, many other 
afforded wido e a uted to a series of well-documented conversations. This part of the symposium 
deal from Bure verage of many topies of contemporary interest. For example, we learn a good 
Ventricular dru s en spreading cortical depression, Feldberg describes the effects of intra- 
a g administration on behavioural reactions obtained from the hypothalamus, and 
ks at some length about the ionic and metabolie actions of drugs on isolated mam- 


mali 
en cerebral tissues. 
y, two or bel : 
‘act that lire E three criticisms of the symposium can bo made. The first of these relates to the 
‚if any, attention is paid to the effects of drugs on perceptual processes, whether 
more generally, that 


ese bo 5 
studied i : N i Lo 
ed in animal or human experimental subjects; it iS also true, 
greo much work of importance in human experimental 


been irrelevant to many of the topics raised. Thirdly, 
t challenged effectively. For example, it is 
techniques are poorly equipped to assess the 
rations apart, the symposium 


can b 
ogother much current 


© regar 
Tescar, garded as a successful undertaking W 


ch in 
ce) uU fa H " H "n n H 
verlapping disciplines within the covers of a singlo volume. ROGER STRETCH 


Study of the Amnesic Syndrome. By GEORGE A. 
: Academic Press. 1965. Pp. xi+ 356. 768. 


rch and has the makings of à psychological 
I have learned about the amnesic syndrome 
nts, from reading the reports and 
speculations’. The inquiry 
of Korsakoff's 


= Memory: A Psychonomic 
AND. New York and London 


This 
ex 
cla... excellent book reports a major piece of reseai 


lc. It : 

from pet ca to quote tho author, ‘the! 
n Coretical a and talking with patients, 

S ormulations of other students, from pursuing my own 


were available for repeated 
the natural history of their 
f theso patients? To answer 
sot up so that the p& given various tasks to 
ns. Their performances, as a group, Were then compared 

trol for biological and social concommitants 


h rm 

th 

Of hay: 980 Of two ; ted to con 

othe: grout FT are 1 for any effects of prolonged hospitalization. 
ait of the Korsakoff 


The itu À 
pu vid co bollam, theyothens lex and intri ing portr 
Up. rm E i ex gu 

group comparisons build up a 9 y. Do the findings about these 


Patio, , The second i 
nd 
admi ee ari Ver g? Clearly, they do; and some 
` T 
w: o o, discussion is devoted to the implications 
ama es the is divided into five sections, : 
esii Boals and mett ods of the research. € j 
h , Dationt, and his everyday behaviour. The third section surveys 
js ed cats: it collates observations 9 ies which eek BIS m 
Bis years 5 ; i several neurologis 
v ma ose due xe i s than vo. The fourth section is the largest, for 
: i o fa x 
atiota d details of on Me Sn experiments an s pte Sun e» 
Otor y "Ut, for presentation purposes» they are grouped eads: verbal an 
and reasoning, learning, 


d results are giv 1 
inst the actual findings: 
e final section contains the 


“active merit. The first section 
escription of the 
the literature about 


a ^ o 
‚hop bs are useful summaries of groups of experiments. 
Out VOU tempt at a rounded consideration of his extensive © 
ling „p anced and informed that it would be inappropriate for & ^ 
€ tentativo conclusions. Only two points need to be made. 


servations. 
viewer to attempt a brief 


The first concerns the 
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amnesic syndrome itself. ‘After examining my own observations and those of others, I am 
concluding it with speculations about a general activating function, and by proposing premature 
closure of this function as an answer to the psychological derangement under investigation.. -+ 
They provide the material for a pluralistic explanation that is also subject to certain qualifica- 
tions, so as to allow for the examples of effieient function retained by Korsakoff patients.’ The 
second point is general to psychology. It is that many of the findings do not lend themselves to 
a ready fit with any of our current notions about behaviour and, indeed, that ‘the need to revise 
our concepts of man's neuropsychology is precisely one of the lessons to be learned from the study 
of such diseases as the Korsakoff syndrome’. 

In 1961 a preliminary version of this book was awarded the annual monograph prizo of the 
American Academy of Arts and Sciences in the biological and physical sciences. Now that the 
book is published it is evident that this award was fully merited. The author has tackled 
important psychological problems with a refreshing blend of scholarship, clinical sensitivity, 
experimental sophistication, and common sense. If he has not fully resolved these problems, it 
is because of their intricacy rather than any incompetence of his part. What he certainly has done 
is to provide clinical and experimental psychologists with a model for careful inquiry and clear 
reporting. For the general psychologist, he has furnished many fresh facts of a challenging kind 
and an illuminatingly broad-minded attempt to co-ordinate these and other facts into a coherent 
pattern. I. M. L. HUNTER 


Handbook of Mathematical Psychology, vol. 3. Edited by R. D. Lucr, R. R. BUSH and 
E. GALANTER. New York: Wiley. 1965. Pp. ix +537. 90s. 


The high standards set by the first two volumes in this series have beon maintained in the 
third, both in respect of what is presented to and what is demanded from the reader. However 
this final volume covers an astonishingly wide range of subject-matter, from sensory physiology 
to the theory of games, and although this is stimulating, it may result in the volume not being 
such & good buy on its own as was either of its predecessors. " 

There is an excellent chapter on auditory characteristics, in which the author (Zwislocki) 

demonstrates impressively the value of biophysies to an understanding of sensory psychology; : 
The treatment of basic harmonic functions and clectrical-mechanical-acoustieal analogies show 
be of interest to all those concerned with dynamic phenomena, acoustic and otherwise. 
chapter on visual problems is disappointing by contrast. Some selection from such a wide | 
is inevitable, but with three-quarters of the chapter devoted to a single topic (colour-vision d 
treatment of other problems is scant. 
M pi. oe in the volume is an account of utility and preference theory. ‘The ad in 
idem claves we ingly theoretical—in many places it far out-runs empirical observation, a Tho 
potentialities ae > possibility of such observation. Some may find this disturbing. 5 an 
a priorism n Fe i ie hematical inference, so apparent elsewhere in the Handbook, here take Er 
Eon BE UN of Herbart. The reader is warned of tho non-empirical mea f 
sud ESNE, Isticians—it would seem that psychologists are not themselves Inn! 

ee as SWO good chapters on aspects of learning-theory, which might more sensibly have 
been included in volume 2, which contains the main treatment of this subject. Two chapters 4 
mathemssics complete the volume; one an intermediate-level treatment of stochastic process” j 
the other an introduction to functional equations, a subject previously accessible only ın e 
advanced texts but which underlies much of the material in tho Handbook. One might h* K 
a. t DUNG NE diversity of topies some treatment of neurone behaviour and networ 
theory, but coverage of this subject is limited to a brief mention in volume 1. 

It is difficult to assess the usefulness of tho complete Handbook in this country, whe 


full advantage of it the reader requires mathematics and psychology cach to degree hot 
luxury attended to only a few. Rightly perhaps, the work is uncompromising toward the m^ jio- 
matically inexperienced reader, who without some acquaintance with the introductory b e8 
graphy in volume 1 (updated, incidentally in, volume 3) would be lost within the first three p°% 
of any chapter. However, this Handbook is important evidence that mathematics (aS dist re 
from statistics) has come to stay in psychology. If so, it must eventually receivo proper rop d 
sentation in tho teaching of psy chology—the prospect of ‘cook-book mathematics’ is 


field 


treat: 


ro to tak? 
ve 
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izing one. For the j 2 
graduates, vend or the moment, the material is not beyond the capabilities of energetic post- 
ey should be pep his: Honilacb- akona be a great help in understanding modern i und 
> encouraged to buy it—it needs living with. " s 
.H. TAYLOR 


An Intri , 
roduction to Psychological Statistics. By Prae H. DuBoıs. New York: 


Harper and Row. 1965. Pp. xi+530. 605. 


Prof, s 
niques oe that the best introduction to 
Psychologists a to individual differences, on the grounds t 
individua] sth 10se main uso of statistics is in interpretation of test results and prediction of 
Not only to : ee By emphasizing descriptive rather than inferential statistics, he is able 
Association & i ide an unusually detailed and comprehensive introduction to measures of 
introduction à correlation and their uses in forecasting behaviour, but to add an excellent 
1 Throughou factor analysis and a full chapter on the logie and use of matrix algebra. 
tional techni H the main emphasis is practical. Fully detailed manual and machine computa- 
Practical Ebo including many alternative and new formulae, are given, carefully chosen 
pumerical Works sis: conclude cach chapter and a separate instructor's manual provides full 
NS preoccup ERAS for cach exerciso and objective test items for checking progress. But, despite 
Condition. ES nont vit h techniques, he does not fail to point out the logie of basic formulae or the 
Scussion dM usc. Indeed, in this respect his exposition of multiple correlation and his 
‘he relations among basic concepts and among probability distributions are among 


ro 
ook’ 
ok’s best. features. 


Be mon, D nM 
dieu thaps inevitably, this approach leads to p 
o 


psychological statistics is through tech- 
hat most psychologists are applied 


Apart from the obvious 


edagogic difficulties. 
trees, the main source 


Y of seei 
, Po: ‘he seeing the logical wood in the dense forest of computational air 
discussion confusion is the separation of instruction in the descriptive uses of statistics from 
Of their uses in inferenco and decision. Thus the first ten chapters are largely devoted 


O g 

. Spelli s 1 ar t 

distri), hg out definitions and computational procedures. Discussions of probability, sampling 
including à cur husiastic introduction to 


uti E 
a ons grape : 1 
nal and statistical inference, 1 jously a p ise n astra to 


ysis 3 
"script; or varianco, aro then squeezed into four chapters, followed b n 
i Bs tion and factor analysis. A short final chapter describes 


"V basic RET via test construc 
9 the ro 10n-paramotrie statistics. ; — 
Lenco a, viewer, three weaknesses result. First, nO attempt 18 ™ 
patr sa analysis of variance to design of experiment. Inh shor! 
exporime amable "ns only partial correta ion as an à t 
mention imental teris The Hae strategies OT statistical decision theory 
dig Osi his reviewer would have thought crucial to discussion of the use of test data in individual 
Statistion mium and prediction) In fact, apart from toa Lala excursion into honsparamsine 
3 p : a > 3 . decade or more. 
Tes P e ee i > ln jeher abc separated from consideration of 
Defor ability and ee T De a difficult concepts aro perforce introduced and used 
ey aro formel ante, ou a f ply they become fossilized in misleadingly 
: einai ai pe cid in chapter 3 (which attempts to teach the uses of 


© assorti E PEE TE f 
Poe cier et er en ion of probability and sampling distributions), that 
Ligue ie robability " operates according to definite 


Loop roach on the grounds that it reduces 'symbol 
we bol shock’ and “conceptual paralysis’ this 


o to relate statistical in- 
t discussion of statistical 
analytic technique. 


fe, 


isr 


© i 
Square n; 
mi? at Ages © chapters before forma 
Sho P es? d n. that “change” or, 
tevi Fa : 57). The author justifies 
„Vor ho choice must be made betw 
he first; p ss ho is not alone in preferring 
Sadie nease illustrate the tl iere 
re techniques =: ;o-date introduction to statistical 

ccommendation as & 
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> althor ists seekin 

Booq CO ex igh clearly not for psycholeg™ osision, < deserves n 
Perimental design Or statistica s 


Dom Practi 
1o, ted py -sal introduction to correlational may 
Bist, y Adequate teaching, this? viewer would be unhappy t — 
Y introduction to contemporary statistics. Ea 


mpt is made to foster critical thinking— 
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v est NAGEL. London: 
Psychology. Edited by Bexsamms B. Wormax and ERNEST 

ientific Psy L 

IT Books. 1965. Pp. xv + 620. 70s. 
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ory Deprivation. By Jack Vernon. Lo 
- No price given. 


scientific data, then, thi 
A further Source of fr ation for th 

The experiments themsely, 
a variety of human abilities both ical’ 
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y n 
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many of hi j 
but that nn commonly reported sleeping during much of the first day of deprivatio 
tion is in Some Sv M à ound sleep progressively more difficult. This may mean that sensory de ex 
like lovel of sti ays the opposita of sleep deprivation: & satiation of sleep, or at least, of e 3 
little en mulation. The author does not make this point, however, and in general Ta 
developeri to the theoretical side of his subject. He mentions its possible relevance to 
Possible links br of perception and neurologizes briefly and dangerously in terms of its 
important point 1 brain-stem reticular function. Finally he underlines what is perhaps the most 
tbe bodys un man's inability to tolerate a chronically reduced sensory input emphasizes 
Tosim e 2 for a certain degree of sensory priming. 
a region i E isa readable and accurate description o: 
Author's ow an evaluation of the knowledge in the field, and as a scie 
m data, it is less satisfactory. ” 


f the techniques of sensory deprivation. 
ntifi report of the 


R. T. WILKINSON 


Problems. Edited by CHARLES E. 
olinguistic Research, 
GEORGE A. MILLER. 


ear 
ea of common concern that has become known as psycholinguisties. It is 
heory and problems (for example, 
units of analysis) and its frequent 
of the field, though 
and the 


Aporta’s di 
8 discussions on pp. 60-5 and 77-83 0: 


Sugeest: 
Soon Jon for research merit attention. On the other 
absonoe ps secs probably makes even less sense n 
8 icbold well-organized reforences is annoying. — . 
Sebeok į in his review of research from 1954 to 1964 ignores the fra by O 
SYchol; In favour of tho arbitrary but intelligible list of headings used by Saporta in his excellent 
lan a inguistics: A Book of Readings. These topic headings were: The nature and function of 
Of ling ee} Approaches to tho study of langues. ; Speech perception; The sequential organization 
lingus Stic events: Language acquisition, bilingualism, and language change; Pathologies of 
lin me behaviour: Linguistic relativity. To these Diebold adds a brief introduction to psycho- 
and ties and an “Other topics’ section, ch he concentrates on animal communication 
tovig P&M Non-verbal pies es Re Thus most psycholinguistic en s covered = n 
e maj PA ; iti »e acquisition o oreign languages, which 
nr and veholinguistis. This monograph is likely 
+ covers a mountain of 


areas of unfortunately marginal status in 
“ta interested in language. I 
‚hologists in! ee 
red himself enough 


there are 450 references of whi 
to pause and 


mework used by Osgood and 


in whi 


rm 
Ovo 
Maton) extremely informative for psyo 


rom a variet: nani ye ail 
ton P ety of disciplines. In all, 
m ed from 1954 onwards. Furthermore, 
mk, iscussion to cause the enthusiast, 83 he 


on occasion. Diebold has allow 
greedily files away the references, 


resents one interesting 
should not allow the 
ntent; for example, 


The a 
View volume ends with the essay The Psycholinguists, in which Miller p 
th antro, ajor problems which await S Tho reader, however, 

i front of style to lull him into accepting 
tona book s dr dere mont in the us n dy involved in psycholinguisties and, it 
ip et p should be a useful acquisition for those already peas een 


"uii "b into findin 
Buistic f value to anyone who is prepared to put somo effort into 
SAS Bbont, COLIN FRASER 
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Tew. (3 .) 1965. 
Psychology of the Child. By Rogerr I. Warsox. New York: Wiley. (2nd edn.) 
SYC . 
Pp. 635. 575. 


Th: hi ond edition o om bo i ici ished in 1959, has 
iti ivi ok which, ori; inally publishe din E 
"Duis n Ci editio: fac prehensive w > g a Ss iasi 
1 ine a pro ed its worth to both undergraduate and postgraduate studen > 
«do "Vi 


N 3 iB tes ook more 
courses in child psychology. The improvement in style in this edition makes = po^ ni 
u than before. There has also been a slight rearrangement of the contents. 
divisions of the volume are still Princi 


rs of life), 
ples of Development, Infancy (the first two pum o 
Early Childhood (up to five years of age), and Later Childhood (up to tho eee 2 er: 
within these divisions, there are new sub-headings. Each period is now rg a x Relatii- 
Individual Development, Parental Influenges, Behaviour Tendencics, Solf Gnd = sida rather 
ships and Psychoanalytie Contentions. Professor Watson has chosen this Sree juro of the 
than the usual format of text-books in child psychology in order to give a clearer Pan mi 
whole child. The new arrangement is not entirely successful as it leads to some nope arani 
overlapping of content in places and, at times, to the premature interruption of an arg 
However, 


ts 
x RR 5 anded. I 
this is a minor criticism of a book which can be enthusiastically rte sht up to 
main value lies in the author's selection and treatment of research studies, now broug 

date. Many writers of similar text-books 


or O 
are content with a brief mention of a large ge te 
encouraging a superficial approach, but Watson certainly achieves his de s tudy 
enough detail of the researches considered to allow the reader to sce the significance of er ndable 
in its particular context. Not only does he summarizo research evidence with a tly com 
elarity, but ments and attempts either to reconcile appare p As i8 
ing findings from. different studies or to explain why the findings were at — but 
i ican text-books relatively little attention is given to British research se x ai 
gether ignored, and tho British reader will find it useful to have 8 


in such 
mostly scattered in a variety of journals, surveyed in 
detail in a single volume, 1 cribing 
The introductory Sections, after giving the reader an historical background and c o book» 
Scientific methods of child study, clarify some difficult concepts. In the main sections of thc 
Physical development is di 


: ^ ment a 
i "scussed only sketchily, but thero is very detailed m more 
Mice Po development. Piaget’s work is dealt wi ^nthesis 
apters on parental influences provido a SY ention 
1 s a broad view of child psychology, giving at 
om clinical as w ll " 
Psychologist, vell as from labora 


tio? 
med part of the first odit" o 


olt tO 

dition, probably because the book was Ss thou£ 

most entirely with ‘normal’ child dovelopme h ajos . 
tho actiology of disturbed behaviour in ¢ 


“oriby © 
m and tho lists of references which follow tho major er B 
Value of tho book, in which both statements of facts and interpr x 
ently lucid, 


ZA 
MAURICE CHA 


cholm 
- By Bzxer-Orov Luna. E 8. 
m Studies in Educational Psycholog. 


tho existence of any men 
findings differ, “The regu} 
It is less evident whe: 


g 
| Lj, 
© spurt in height at puberty. Dr al as 

corel DE evidence of a growth spurt for girls aged ^^ jos" 
pronounced than for 


'OrTO: E j x S it 19 
girls’ (p. Six ing Spurt exists for boys aged 14-15; if so, 
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The d i ie 
Dr (UM eden e study were derived from cross-sectional-samples of the Swedish population. 
reach Mie à s a. cross-sectional approach is preferable toa longitudinal study. Since girls 
Sex difforonees Spe boys pis method of testing for a mental spurt at adolescence is to examine 
month by mont! score. Within each year-group, he calculates tho regression of score on age, 
onth, for boys and girls separately. The slo 


ture when quadrati pe of tho regression lines and their eurva- 
a plateau m : a equations are fitted are evidence for or against the presence of a spurt or 
each age. 


‘Ment: 
Spelling NHIEU > js assessed from the 
of the att p tuation, arithmetic and others) applied 
asic m or scores aro derived; these, normalized and 
at ages 9. 10 s i mental development. The computation is done separatel 
each ago | ( ADAE i and 14. Regression on age Was caleulated on samples of over 
each one ve is, about 100 per month) by selecting childr 
Pupils who } pe year. Bright youngsters who had been accelerate 
The Eee fallen behind were omitted. 
are Aisch of results is extremely thorough: np! 
üt the 341 t in full. The statistical treatment is highly sophisticated, as can be seen from a glance 
eses or n ables. There is an honest presentation of results, whether these support tho hypo- 
First, it "e However, three substantial doubts may be voiced. . i . 
» 16 1s questionable whether dependable evidence can be got by fitting quadratic equations 
duce substantial changes. 


standardized school tests (reading, writing, 
nationally in Sweden. By factor analysis 
d and transformed to ¢-scores, provide his 
y for boys and girls 
1000 of each sex at 
en born on a specific day or days in 
d through school and dull older 


for example, nine sources of bias in sampling 


and not; 
o: . 
"Ore ting the slope of regression lines, where small fluctuations can pro L 
a d by omitting January or December subjects). The author 
A cannot bo rejected’ (p. 230). 


Tii tho slopo ean be reverse 
this stu tho hypothesis of linear mental growt 
Whole doce dy on the adolescent spurt, there are no data at all on t : s re i 
ange Sument rests on tho gradients of the regression lines for boys and girls. Ravon , t jats D 
bYSical, that this finding may be quoted to justify special consideration m ph early) 
indivi developers. The actual size of the spurt (if it docs exist) is tiny, compared M ith the range 
Spur idual differonees. The author argues that his experimental design underestimates the 
© also admits that ‘the influence of environment and learning has a smoothing-out 

the relatively small differences jn mental maturation’ (p- 229). Thirdly, the regression 
5 zs Score depends on test content as well as on - Laien a of the pupils. The use of 
7 res does 5 n innate growth is cing assessed. . 
doygjon. vor tho Adee perk id jn widely read and quoted by those concerned with 
oy ment in adolescence and it deserves attention because of its comprehensiv e discussion of 
Studies and bs ^t p 1 w approach made possible by the extensive Swedish testing 
mmes. causo of the new apF JOHN NISBET 


Conce yoi 
;h trend lines 
he onset of adolescence: the 


pt 


foot on 


‚age 
face 


Prograr 


MIcHAEL YOUNG. London: Routlege and 


Anon, á 

at x 

— and Research in Education. By 

gan Paul. 1965. Pp. 184. 255. 

ablo book fo 

and teachers: 
rjly ne 

ll necessari y ducational prae 


ig Chao Young MET ry valu r the righ but a oie 
ari = written & Vei wever, 

vr + educational administrators 
ti The maj hplemented, psychologists wi 2 
val re n aim of tho book is to dovetail changes ın ©” tut Young argues con- 
ca ely Qu in schools. This might 5 de > mor ing fashions than by 
ai aan ico has beet ae i f ‘theor, >in education, 
laimi Inquiry and oe pum heis extremely f the e o eod "e 

Stren, D that it h validation. e = ^d education yom the hold of fashion as y 

; as not ree » 
u He is to its sirands’ so much s 

a Sensiti g ning many of t à yng 
N 5 md © to tho need for question ne n widely held assumption that education itself 
ce; ily A onal systom, and tbis epum problems of curriculum ehange Xorg p out 
u er e thing OVAN rapea of social class, and of home and school relationships- 
In „Phasis ; ion the twin 
Digg, Genen is certainly not misplaced- n ducation, he is fully aware diis 
; 3 den implementation rt ind, he opts for the setting up of 
probably right in this preference. 


tico with ongoing valida- 


c assumptions underlying tho 


schemes ine 
this in m 


ind bearing I 
pr ts. He is 


Xp, Whi 
eri ch havo t : 
io bi ‚cumvented; j 
ental schools edd ih añ broadly based projec! 
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i h should be in the han: 
Carrying out of the researc dd b , 
ba ee as, practice, and these institutes might 
education. 


i of 
ds of institutes covering different opens P. 
well be based on existing departmen 


* ; read, and 
These shortcomings apart, Young's book needed to bo written, it needs to be eye er 
some psychologists might feel that the problems which he has posed will present a w 
challenge. 


A. T. RAVENETTE 


Pp. 307. 42s. 6d. 


Dr Kellmer Pringle and some of her 
Sity of. Birmingham, have Studied for 


e 
contacts outside the Ho; " à who at 
m. nany 
unsettled and retarded, : asses and remedial teaching for the m 
One could criticize thi 

: i 
with more qj E 


MARIA C. RO 
Maladjusted Boys 
Pp. 168. 28s. 


To those + ality 9 
Otto Shaw in full therapenti en the disconcerting, stimulating, iconoclastic originality 
Hill School in Bast Sua ne a tur ith the most difficult of disturbed young people fa dis 
appointment, » this book must be at once a delight and something © 

Itisa delight in that it tells for the fiy 
impressive pieco of pio 


st time inusuallY 
eering į me, and ritativ the fi fanu à 
necring ina field į oe and authoritati ely, the full story o 


a ui 
many have failed because the qualities req 
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are so vari 
logie aried. In the es . 
al treat e establishment of a full i 
B. tment E gel ully efficient residential co ity providi 
M en clinics, the an r ill recommend itself both to hospitals er. ed aene 
E am are all demand. ined skills of the entrepreneur, the administi pubem 
igh ‘ee Shaw has all tho 4 A em necessary high regard for idis a i e 
omes wo ja Good esum E | values of a school 
=e A an n e, and, where many other: n 
Br than A. S phe succeeded. Some have de qne eue i eer 
. S. Ne 3.4 ggeste 
religio ympathy with isi S that he learned much from the earlier sk ep ba P 
pron), but Sume: dui basic ideals of our established society (e.g with | xem c 
ed him wi "termination to tackle the highly i elligen mpi ers | 
en GAren 1 e the highly intelligent gro j 
is DL there were ribi speeial problems in both staffing, num ert rd rr o 
oe ab ove Pies us s = the credit sido of tho balance sheet. In a school here the) tn 
ig t er) a : bi In e average 1.Q. 
cete anneal onours degree at University, Shawl i 
Alera vaa precinot lock l Ys has not made the mistake 
Tm y. Tho go cking in the necessary stimulation to activity withi 
; Should be said and) as the book makes clear, is a hive of spontaneous hn ree € 
he fees to be paid by local authorities for their problom-children’s ec 


on an 
d treat: 
atment ar * 
t are as high as those of a top public school. 


But © measur p 
t eofd ; E 
: isappointment will perhaps not bo felt by those who do not know Shaw well 
zi " M eum 
> occasionally to glimpse the *real Shaw’. I picture 


© reader i 
o m raar Qiii really brought only Very 
all boys esci the steep drive to the school bofore nine in the morning with a convo, 

and behind excitedly screaming * Shaw's here!’ This ritual welcome See 

1— perhaps it should have been written by 


a mag; 
Ele of 
a bi en 5 
iographe. ee which the book does not reves 
nout this picture of tho personality the reader will be puzzled to explain the 


Skil] 
8 which 
co havo E 
To been the sceret of his obvious success with children, for he is certainly not & 
ho know him well will make their intuitive guosses 


ang LP tician 
aller a ROMA to an orthodoxy- Those w. 
Xpo > in tho ies ms and some obviously painstakingly acquired techniques, some of which 
„enco of the } y; but to enlarge upon them here might be misleading to those with no 
ido, > his achiev: human needs arising in situations of residential psychotherapy: 
adoles, suited to Eo that Red Hill School has become a unique sociotherapeutic community, 
ent and ado] he intelligent, imaginative, often precociously sex-involved boy in the pre- 
escent stages of development. The culture-pattern of this miniature society is 
f loyalty which is revealed in many instances in 
during the 


80 
methi 
thi Ing t 
oh © which th 
cho boys can feel a sense © 
Jations allows sufficient frecdom of manœuvre 
time it provides continuing 


ok. TI 
N© structure of human re 
ychotherapy» but at the same 
ion of his able 


gh creative activity. The contributi 
as written. 


Co] 1 to soci 
9 m personal integration throu 
the © pity is th olland to this achievement is well shown in the appendix he hi 
e S Ihe thore is no similar provision in our society for girls. Shaw’s attempt to maintain 
Drop) „9 much al principle, despite his tenaeity of purpose: came to an end soon after the war. 
shouga arisin, smaller number of girls of high intelligence referred for treatment and the special 
q g from their minority position in the school made it inevitable that Red Hill School 
in similar fashion the development 
more 


the perhaps even 
t and adolescent 


Otto Shaw. 


ilities to tackle 


ec 
©me a boys’ school. 
th the ab! 
al communit; 


of. Ronei 
a imagi 
lim. 4 Penn a female pioneer wi 
irl, lt group ing psychothorapeutio and education 
Th fe uP of highly intelligent, precoci 
i ld have been impossibl 


is ini 
deed difficult, but then it wou 
ode; 
n P ; 
erspectives in Child Psychiatry: Edited by JOHN Q. HOWELLS. Edinburgh 
1965. Pp. xvi+ 595. 105s- 
any serious 


pearance of 


and L 
that the ap] 


ondon: Oliver and Boy¢- 
ortage of text-books 80 $ r 
rad lova, eXperi icularly o, especially when the authors are writing 
Prog, Vel, ae of work in this country: i Ls main weakness is unevenness of quality 
The tonal] t it is likely nevertheless to be widely consulted, not only of necessity by those 
Payet; Sok Y concerned, but also bY other diseiplines- 
A * 18 divided into two parts —the first com xh ‘The scientific esis chile 
Outstanding in the first section are contribu- 
Piaget’s theory and Eysenck 


tig, tat 

mg y Ty" 

> and the second with clinical matters. 
ethodology> Woodward on 

in relation to child psychiatry. The first 


anq Y G 
v 

P an Jones on research mes 
—at great length—9? learning theory 


MON lla P m 

tri Sychiatr 

fxg, Ibutjo Natr y suffers from a shi 
m tha: OX in this direction is parti 
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i 7, perception, thinking and psycho- 
né e dan a ed a. T aie on the relevance of certain 
pathology di doeh to handicapped children. — 
es pe section on clinical problems is d EA pe qd ee pd bei At, 
descriptive and taxonomic style of the standard text- A: : nod E en = in a A 
critical reviews of the literature, while space is also found es p Eh n ah ie. 

i i xi /chosomaties b; Pinkerton, however SE 
preemie be abc iod ae Shit ke concludes. Several chapters are en ^ à 
but important clinieal problems about which there is little guidanco in the = u he 
Lewis on adoption, Connell on suicidal attempts and a lucid exposition by Pond o 
damaged’ and epileptic child. 


x Samen has 
Dr Howells himself is a firm believer in a hospital-based concept of child pene oed ey and 
scant sympathy for tho traditional child guidance trinity of psychiatrist, — Shan ed 
psychiatrie social worker, Although the somowhat dogmatic tone of his own von T je cdd 
organizational aspects may offend a few professional sensibilities, the book as a whole p 
a balanced presentation. A certai 


nae zoid- 
;, but perhaps this | RO 
lved in an enterprise of this kind. Thero are t| ien bá 
-book, but tho sacrifice of unity and consisteney may 
ellence of individual chapters. 


-man text 
justified, as in this volume, by the exe 


PETER MITTLER 

Infantile Autism: The Syndrome and its I mplication for a N 

By B. Rruraxp, London: Methuen. 1965. Pp. xi+ " 

2 is mo! 

For someone like this reviewer, who thinks that progress in abnormal pogchology eii like 

likely to bo made by using the techniques and methods of. experimental psychology, a a as. He 

this presents somo difficulties. 7 ward some useful and interesting 1d badori 

xions between percepts and memories may this i8 
ning impossible. Rimland thinks that 


eural Theory of Behaviour 
282. 36s. 


hi > implies 
as treated by Rimland it rathe un 
stic club as compared with tho more wei 
stablishing a sub-diagnosis lacks any a 


$n OST 
; icienc? 

is reminiscent of the cra in montal dofi 

ehtinen were dete 


- These terms were 
em were subsequently for 
called autistic or schizophrenic, share man: 


defectives 


© welcomed t] j 
a Psychogeni hat the author r 


i S, 
ich li a ttitude 
» Which links the syndrome to parental a 
parents? treatment of the child. B tT Mor iei. 7 
though laudable ag an a - Bui 


t ttempt, 1 i É e 
thesis about, a Benetieally ne iac 
™ 18 Vague and Speculative. Th 


e of tho® 
ons wł author tries to hitch his ideas to some 5 
oblivion he initi ch at this pr 

livion. itial re P 


Ontrolled e 

The style of the book, Often m; 
would be more acceptable if th 
clinical reporting, mostly une 
unfortunately charac 


sgn ‚hie: 4 
for reliability and —— hie 
— : k f 
behaviour of a child whose Teticular format this field, Thus Rimland asks: ‘What wou 
of autism?’ 2 


ve 
on were badly impaired? Is this tho secret of the 
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e hoped > may " 
m the basis as eventually be tempt ed to answer this and other questions raised 
e y ine e 
© present, book. y obtained factual data than that on which he bases his theories in 
BEATE HERMELIN 


The C 
auses an ur 7 ; 
d Cures of Neurosis. By H. J. EXSENCK and S. Racaman. London: 


F 

Routledge and Kegan Paul. 1965. Pp. xii+318. 28s. 
orty-five years after 
s about why some people become n 
theories, the laws of learning, and what 
a cook-book with detailed therapeutie 
n with drugs and split-second 
we have the Eysenckian theory again, 


little Albert, one might hope 
eurotic and 


tomed panache (e. 


personality theory 
and psycho- 
the 


nt the author's ge 


detai 
*tailed ane 
: ee discussions of two or 
cay y. Much of this information has be 
‘Ving knif tatior 
8 Knife i : : i 
P. 163, and is only occasionally flourished with accus 
d Cooper, p. 250). 
a age 
nd its implicati neral position on 
re tapy aro mi ee for tho understanding of neurotie disorde 
“alistic, mes: oth accorded considerably more self-consistency than scems reasonable: thus, 
: 88y state of affairs appears clearly enoug different syndromes but 
Msidered to bo si of the theory- 
‚either Es o simply maladaptive habits on the one hand or deficits of learning on the other. 
o the symptomatology of the particular individual is & functi 
itioned mie symptoms are 
eing = et mpathetie reactions which appear to be built up into neurotie disorders (instead 
Xtinguished) becauso the individ e way avoid t 
Xioty ca nd henco shuns extinguishing situations before the 
> thi n be unlearnt. This sort of disorder is contrasted with those where the individual is poor 
3 Soci . . 
that j cially deviant but personally satisfying habits. The final chapter brings out the point 
e irying to help. along the normal extinction process and in the 
anq ase he i 3 SE 2. = 
ro s working antagonistica ; s en 
Derha, lapse rates aro pede different for the two groups of disorder. This leads to what is 
p wh y ro should not wonder why therapy works or fails 
em ]l-known tv 3 u 
ho book can cope quite comfortably with 
but it is nob clear that 


Sory ne 
beds dis e 
S discussion rather than simple presen 
No first, fi 
i our chapters and the last prese 
orap, rs. Behaviour therapy 
'S is not all h in the chapters on 
owed to blur the black and white elarity Neurotie disorders are 
ity, aut on of his condition- 
i onomie lability and accidental environmental factors. Dysthyr 
ueed p 1ual finds that he can in somt he anxiety 
3 y the conditioned stimulus & 
S H : n 
D Ype of learning and so does not dovelop the socially desired avoidance habits or learns 
n th 
8 ho first à 
zs first caso the therapist is try! : H os 
lly to it- This is why» itis claimed, spontaneous recovery 
8 the most i 
ost i " inti k: w à : 
sale ponam ie orm vo-thirds of cases. Certainly it would 
eutic failure, 


Y spont 
POntancous remission occurs 1n tho we 


aut A 
t tho theoretical position put forward in tl 


ane s 
erna; Ous remission, and less adequ® y with therap 
i i lty. " Bas 

at difon y in symptom formation, the possibility 


tive t Y 
DM ile ee would be in any gre lbs 
i itioni to expla 
8 E the avoidance conditioning model d min pesi Teak not surely necessary nA 
maladaptive habits 


Post, Ymptom 

Ula; S may servo & useful purpose seem! tc 3 
= Unconscious mechanisms to entertain tho idea that superficially py fright) and 7 
d © Once got the organi t of trouble (and not merely beon caused by fright) an ene 
stil] © or ganısm ou 


remai F MERO, " n " 
nain adaptive long afterwar zm that there issor ity called behaviour 
P :Jearning theory >in a systematic 


th Nother $ 
Cran. >. oddity of ua 
Py’ y of the book is the assum] p 
Way, y ‚and that this is gional related to another entity called £ i > 
Prag, Bis is clear any 4 by the detailed discussions of particular techniques in the 
y contradicted, "T om Pavlovian, Hullian or (even) Eysenckian learning 


the, Ca 
eos; Chapter B = 3 
Or, ^ “Pters which seem far indeed fr 


se, 


indog 
o single ent 


serves special discussion since the data on 

egins with an attack on clinicians like 
ls. This is reasonable. Despite appro- 
"s 90 per cent cured or greatly improved as à major 
missions. We also hear of Lazarus's 78 per cont 
no reference is made to the magic 
arder. There follow 


viour therapy de: 
le before. It b 


efr, Chapt 
on, Pter on the results of beha 
ct adequate contro 


Wo Yh 

Deia 2 iio not been so readily acc® 

ady, cauti have not had time to colle 

(6g "66 on oria are treated to 

a S cmo ;o-thirds spon. 

fiture it of tho ee eii n the next page» but 
lS tj 3 K 

time and it is suggest that Wolpe did better because he tried hi 


ssi 
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à "os ficiencies 
vi ient detail to show gross de 
i i Burnett and Ryan, with sufficient | aha 
ap ees ee € that this ‘inion fralled data provides evidence for T end HOD 
in pur ied else The three controlled studies are = esa ain cs a 
pahe on i ; i tly attacked. ang and Laz CEO: po 
'hich showed poor results, is cogently t ang 5 fhe Glin: 
ber ie ee i out all right but it is a far cry from a 
dents with fears of snakes comes t ie 
a nd group desensitization with other group en es they 
i v i d when he then applie em E! 
tion techniques much more effective, ani ^ E a sie ais qu 
3 t one notices that the same t erapist app: t £ ifrorent 
ee ee i tamination or relative skill with diffe 
t t no doubts are raised about contamin: r À \ CERIS 
hen ‘two-thirds’ is again not discussed when arithmetic en en Se dai 
af 33 patients, 23 recovered but only 19 maintained this improvement. ae t m ns hopeful 
that ‘the evidence which [the control studies] provide is very striking (p. j $ u ea 
finding which consistently turns up throughout the literature is that symptom 
rare. . ER i —S 
There is one howler: it is implied (p. 2) that psychiatrists rarely give drugs 


Se nur * 'sberics 
E.C.T. in neurotic disorders, For those with long memories at is interesting to SF aan 
are no longer the criterion group for extraversion: (p. 28) ‘for the purposes o 
therefore, we shall henceforth treat 


s ight of 
them as extraverts. ..* (my italics). There is some On a 
pen at times: p. 283, ‘.. we have used the terms ‘sympathetic’ and Qus dM. pu 
rather inexact shorthand notation to refer to hedonically positivo and en = P B be 
respectively; the reader familiar with tho complexities of autonomic reactions wi PER to each 
able to translate these blanket statements into more precise language appropria 
individual case’, > n xcept as 
In conelusion the book makes little theoretical advance, offers little Practical help ae an 
a bibliography, repeats a great deal that has been said elsewhero with ve inpr Re 
shows dedication to and special pleading for a causo that can stand without en nave nd” 
interesting point it brings out is that spontaneous remission sets problems that theoris pee 
taken seriously enough before, P. R. F. OL 
Abnormal Ps 


ychology: Underst 
York: Me 


Graw-Hill. 1965, Pp. vii-- 488. 645, 


nts; 
This is a beautifully mado text-book in the American style intended for psychology i na al 
both ‘majors’ and ‘non-majors’, Although superficially subscribing to the Ban ois A 
®pproach, the author Appears fully committed to a psychodynamie view. The contribu jected: 
both experimental Psychologists and physically oriented psychatrists aro thoroughly neg udian 
The book begins with an historica] introduction which also serves to present potted pren the 
theory. The “contemporary approaches’ include the systems of Horney, Fromm, Sulliven "chi 
existentialists Miller. To this inexpert reviewer; 


(May), Goldstein, Rogers and Dollard and i hie 
: factors and defence mechanisms W. 


appears well done, and so does the section on preeipitating indre 
re flesh and ementary outlines. The next m dia: 
conduct disorders and a togae is 
much systematic theory. No distinc 


= to be 

rsonality ; phantom limb pain M ri a8 
sly than th ion symptom. The chapter on psychosomatic a rest ou 
an the s i ‘ 4 ’havo been ; 
for “apsychosomatie co Summary which says that only *tentative cases’ ha 


cer * 
(p. 236) nnexion in migraine, rheumatoid arthritis, Méniére's syndrome and can: 
The flavours of different Psych 


ome extraordina: 


w 
anding Behaviour Disorders. By J. R. Strange. Ne 


: ters: 
therapeutic systems are conveyed quite well in two chap 
Ty techni 


bo 
iques. Wolpe gets a mention but the general concep”, 
sed: * 


iti tistie 
Symptom-chasing’ is castigated. Eysonck’s critical sta 

Nor re 
The psychoses are dealt with in t * rebutted. 


l- 
y nta 
x eficieney and eppilesy are treated sketchily. The mer” 
late on the num 


on 
2 = impressi 
ber of ehromosomes in mongols but gives no imp: 
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and training that has changed the face of 
is used mysteriously to mean temporary 
uncritical claim is made that ‘diet 


of the excelle: 
mental E experimental work on incentives 
lowering of y practico. ‘Mental retardation" 
corrects the m teg by emotional disturbances. The 
really the —— condition of r.x.v.' (phenylketonuria) (p. 411). 
2 Em has Yen rise it x the book is the one on ‘somatic therapies’. Insulin coma treatment 
un simple and rur d for years is claimed to be *the most effective treatment for non- 
A ts in chemothere, en schizophrenics’ (p. 435). There is no hint of the recent develop- 
id existence obte Kx 3 > only tranquillizers described are reserpine and chlorpromazine, and 
p a bat Eve years bl-a epressents which have vastly reduced the use of z.c.r. in this country 
; a never bo inot mentioned at all. There is also the warning (p. 423): *"Tranquillizers 
: ration of a th > with depressed patients. - .. Psychosurgery gets & brief section and an 
; rapy is descrit oroughly moth-eaten brain which had been :Jobotomized' (p. 431). Hydro- 
ibed in some detail and mention is made of Metrazol shock treatment, heat- 


tre 
atmi 
ent and massago. 


ero ar 
a re other 
nd t ther features which may pu 


he s 
duction, Suifestiona of clinical psycholo; 


Stats 
tatistici an 


eader. The staffing of British hospitals 
from the scheme set out in the intro- 
r: American government 


f involutional psychosis in a substantial 


zzle the British r 
ists is different 
© classi : P ga ; 
ssifications and terminology often have a foreign flavow 

o diagnosis O. 
sychiatry this is probably 
uates in this country it 
P. R. F. CLARKE 


er of peo 1 
E a ple under the age of 25 (p- 23)- 

hi Ite good ‚hodynamie approach to P: 
i for psychology undergrad 


Serious f 

aws. 

N GREGORY. Philadelphia and 
ce not stated. 


have brought together, and tried to integrate, 
rimental psychology and psychiatry in order 
students of psychology and medicine. The 


the causes of disorders, hereditary, bio- 
neurosis, affective 


psycho: 
] is familiar, and there is 
g over & 


o book is lengthy, bein 
K., but not detailed, critical 


the authors have done 
le of its kind. It follows 
Is this what students 
choanalysis, experi- 


Rosen and IA 


Abn, 
orm, 

al Psychology. By EPHRAIM 
Pp. vi+ 553. Pri 


ondon: 
on: W. B. Saunders. 1965. 


tho 4p auth, 
to; theories pu a psychologist and & psychiatrist, 
ie nd findings of psychoanalysis, XP? 
ro ; 
logical, : 
OM 


s 
peychole the same as usual, & 
little orm Fr a and ‘socio-cultural’, 
War 9r nothin phrenia, sociopathic disorders, 
pr die ron Penis" ape is not readily av‘ 

Tons Scumented , ords, perhaps too lengthy for most cov 
enough to servo as * reference 


the qnably w, 
fag; Well what they set out to do, and i i pori 
oneile sever X 


Sho lon o ® 
inc © tout ing to present fairly and ree Hants points of psy 
8 o do?" asons Wh, e vie A 
tude, Psychology ani e bs a oa ae ak Is na.sidedness afault? Tt is not better to teach. 
payakisky ed à hard, and perhaps penetrating look at the 
p. RUSSELL DAVIS 


Auega 8 to g f 
Stiong? ustain a viewpoint and to take a long; 


The hs 
e 

b, m Psychosomatic Disorder in Ad 

P T. London: Pergamon Pres 1 


ine; 
‘ples J 
of Treatments of Psychosomatt 


9nd Hr 
b, EINZ Worrr. London: Pergamo" sd Adult 
d Young Adults. 


1965. Pp. xl 
Edited by J. HAMBLING 


Chose 
and Bee Disorders i an 
rs in Adolescents €— 
R? Hint Hopgrws. London: Pergamon Press. 1905. Pp. ix+244. 60s. 
: ces held by the Society for Psychosomatic 
ding? prs troductions the editors bewail 


T 

t Seara „ee volum: ^ n 

hoy ch es are the procee TES "heir respective id 
LAE s, but feel that as the problems 


in 
hag expected. years 1960, 1961 and 
ay ed a : T 
buie ealt unfortunate delay in ® tributions 
a i contr! ea 5 
Ung baydhore on bei widely, and con may consist for oxample of 
analytical = chopathology» somatic logy or clinical psychology. 


220 Publications reviewed, 


Most of the papers are interesting in themselves and 

one usually gets in reports of symposia. On the oth 
difficult to know exactly what value comes from s 
sufficiently systematic to make, as it were, 
more than a very occasional sho: 
than is obtained anywhere else o 


of a much higher critical standard than 
er hand, their very diffuseness makes it 
uch publications. Together they are not 
a text-book of psychosomatic medicine, nor is there 
rt bibliography. Ni evertheless, these books 


givo a livelier picture 
f some growing points of resea: 


" ical 
rch and treatment in psychologica 
D. A. POND 


Mental Testing in Clinical Practice. By 


Moyra Wirzrans. Oxford: Pergamon Press. 
1965. Pp. xix+177, 215. 
s à hazardous enterprise. In most sections of 
lams succeeds in saying clearly a great deal that needs to be said, but in some 
wondering what purpose the condensation serves. Tho book has chapters on 


Perception and orientation, 


t under discussion, and ends with 
Y evidence of taking wooden 

Xhibits her clinical good sense, 
her patients. There is a brief introduction giving an historical penpéouve 
ts basic to Psychological testing such as Standardization, reliability and 


observations on why Psychologists do not do 


beuseful to trainee clinica] psychologists e: ¥ secti 


g the Healoy Picturo Completion e 
Perhaps worth rescuing from obscurity but the Hur oll 
would stay in limbo, Similarly it is odd to put in tho Come” 
ernreuter whilo leaving out the m.P.1., the PP 
- Her line on the Rorschach is that it is usofu ep 
Seems to qs. © She appears a shade uneritical. In the chapter on per s ) 
i ied isual agnosia? and 'constructional pra ja 
sue with her on some minor points in 4 
“sage is so good and has so often been neglected that I W 3 
ere aro over 300 references, of which no less than 12 aro 


use impressionistical| ; 
tion and Orientation She 
rather more wid 


R * ^ Would takı is 
eng E 
Shining ex; 


‘ample, 
the author’s own valuable i i 
The paper and type-face are pleas 


t i E : ostio keen" 
prints and a rather insecure Soft B but these qualities are marred by many irritating T 
This is a good book and my nog, ie " 


ne os ay 
be persuaded to write a further mois isms are only put in the hope that Dr liege ee ü 
general noglect the neurological field technical account for her psychological colleagues w^ 


not tarnish hor 


p. R. r. CLARKE 
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Famil 

y and Class D ics i 

Wiley. 108 ss a ynamies in Mental Illness. By Jerome K. My Y York 
Y. 1959. Science Editions, 1964. Pp. xi 4-293. 15s —— 


This book, origi 
E Second eon i: te d published in 1959 and now attractively reprinted as a paperback, was 
bane cticut), the een ot the interrelation of social class and mental illness in New Haven 
ae (1958). een Des having been Hollingshead and Redlich, Social Class and Mental 
p on family, an yn > tho paueity of material on the sociology and social psychology of the 
il insic merits, Tt ^ erican paperback such as this may havo an appeal which outweighs its 
«Statistics to " » 18 not too long; it has a plausible scientific air about it even while it tole gates 
n unpublished limbo; and it deals in detail with aspects of lifo which are of ame 


Inter, 
est. Ind 
(MR eed, Josephi NN 
Socio. ‚Josephine Kloin has made much use of Myers and Roberts in her two-volume work 
y in England, (Samples from English Cultures, 


Sye H 
endon; porological patterns of elass and family 
"i ed er: Kogan Paul, 1965). In her discussion of middle-class child-rearing 
detailed ansl MN of „tho relevant part of Myers and Roberts: “Because it is the 
oe s to reappe * ysis available and because the family pattern and its consequences do 
ho ar in English accounts, We shall use their findings in spite of the oddity 
and in spito of the fact 


Population, i : 
ion, in spito of the fact that it is an American study, 
an that of the English population 


that 
the ee 
On wr. SOCial positi : 
„Which ore 'osition of these families is somewhat higher th: 
ont 1e reader han equivalent information." 
should bear in mind the caveats implied in Miss Klein’s remarks as well as those set 
n interviews with 


Ma, a 
(eme en _ Roberts in their concluding chaptor. Tho study, based upon intervie’ 
to a sai and their families and detailed analyses of their reconstructed life-histories, was 
mplo of fifty cases drawn from two social classes (classes IIT and V as determined 
thod which does not yield classes comparable 
es and psychoneuroties 


Wit Ngshead’, 
d's Index of Social Position—a me 
Tt deals with treated schizophreni 

Tho method was retro- 


© loso of 

ie P come tho Registrar General). : 
S as no control group of ‘normal’ or non-psychiatrie cases. 

r informants and patients of tho details of the patients' 

chool age patterns 


tiv, 
eap, ^9 and do 
"lier jj er upon recall by 
" Town a les; incidentally, it may be noted that very fow data on pro-s 
ero i. E 
Sno di à . " 
ne ten, en of tho clinical conditions and the progno: 
fan; © Patio 1, nor is there any detailed consideration of the consequences n s 
nilieg d or his family. It is as if the interviews with schizophrenics, neurotics, and their 
? accepted at face value, and the resulting lifo-histories accepted as rovealing typical 


rng € t 
i din "t Social behaviour, which are then said to be related to mental illness because they are 
tn, Work UZophrenies and neurotics- Rationalizations of the mentally ill become the theoretical 
d k for aetiological speculation: thus we arc told that class III schizophrenics were shy 
the loy, à BP that they concentrated on their studies, achieved 
hi n u of educational attainment than their parents and siblings, and that subsequently 
fi 9Xtremely frustre hon their higher © -nal and occupational ambitions were 

t tatad when v i A been more sovere than that of class IIT nouroties, 
aam tifically to measure frustra- 


having been made scien : i 
ess than neurosis, again without 


‘© severo illn ' 
. ‘Our finding that the greater tho frustration in the 
: sturbance supports the 


psychiatrie di 
o development of schizophrenia." 
dent factor; they do not 


s at school was not a sign 


ses of the patients ab tho time 
of the mental illness 


hi Somow} 
Shey "hi i H 
She at withdrawn as schoolchildren, 


Ugh t 
hero j 
N © is i 
$ 18 no evidence of any attempt 


any | Chizo 5 
NN 3 ner Tenia is also considered to 
theo nte d s "a wo find the authors stating 
La lea] yes RH history, the more £ v 
App. DDenrs jon that extreme frustration 18 related to t 
pr ey to e Myers and Roberts envisage 
ha isoag © considered whether the shyness © 
ing, ral a and their occupational frustration 
et Sequences, and unfortunately they chose 


eluei $ 
idating tho latter. 


a consequence 


to study the 
G. F. REHIN 
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Criminal on the Road: A Study of Serious Motoring Offences and Those who Commit 


Them. By T. C. Wirzerr. London: Tavistock Publications. 1964. Pp. xv +343. 
42s. 


Tt is a popular preconception that motorin: 
offences: that, unlike larceny, 
euphemistically described as ‘ 


g offences differ in some way from other criminal 
for example, they are ‘there 


accidents’. In Criminal on th 


» feel disappointed that, havi: 
of people, the author di 


of assessing personality factors objectively: 
This might have proved extr i 
and Personality, and of 


isar 
o m : 
corrosive subeult; und drill, inspectio; 


‘ ti 
lated attempt to ‘evalu® 


se 
who were subjected to ino “and to see punishment had upon tho 


Despite this challen; 


ing bri " on 
the social attitudes 2 eus rief, Dunlop and McCabe chose to concentrate their attention uP% 
scales, preferring to rely upon LARA Custodial staff. They are impatient of orthodox atii 
SBS FOULS ’. To Judge by the interview Sally Prepared interviews on lines used in modern so 
were direct and simple. Exco aid 


“ons 
pt ules set out in the &ppendices, the leading questio 
verbatim, but classified by the i; eer illustrative 


te 
nteryi E examples, responses are not p. 
for the reader to check for hime ic Viewer into a Small number of categories. Tt is thus imposs 
the material BER CR Fa the extent to which the interpretations offered are justified 3 
not’ variety which will be familie of the Speculative ‘perhaps. . but then again, pure 
use of a recently learned jargon gave us of casework literature: "Tho solf-conse 


; ifie 
ence of the willingness with which some men ident 
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with the ro crimi Es 
Roue lo criSTyeté en criminal elements at each centre, although it is possible that thi 
Fa to contradict ieee —€— to the piquancy of a now language.’ Occasionally the ee 
ins: "Tho elves: thus the section dealing with ‘Iı telli i 
Accordin; chanco of a man adjusti ife i ý ee 
io hi djusting to life in the detention centre M 
Apparently j is endowment of intelli evade ped s 
y dinsist intelligence and the lovel at which he manage ion'— 
ü Appear iisdem enge correlation between these variables—but Se en 
of good sonso € à to be a handicap in training nor high intelligence an advantage but ie 
- ? reader closes $ responsibility clearly inspire confidence.’ i v 
d quati Ss body ps rx book with mixed feelings. One cannot: but be struck by the sterility ofan 
Yie ich contains no hard facts about the correctional effectiveness of the régime 
it is suitable from those for whom 


S no objecti 
i jective criteri dne = 
18 not, ivo criteria for distinguishing those for whom i 
e attitudes during training to the probability 


„andi 
en: ae makes no real attempt to relat 
od, and HAND These are surely basic questions that must be asked of any new penal 
Put for alli E ae much more sophisticated methods of investigation than were used 
Worth hing of the atmo, hodological shortcomings, it isan engaging book; tho authors have caught 
reading for this sphere of the detention centre and set it down in vivid prose. It is well 
Balona, GORDON TRASLER 


ore, 


Roles» A 
By MICHAEL BANTON. London: 


m Intradur 
T ntroduction to the Study of Social Relations. 


avi 
Istock, 1965, Pp. x+224. 215. 


; 1? subje é 
Ing inq, ject of ‘roles’ is common ground fo 
a ebted to ti gr 

he former for this conceptua 


d social psychologists, the latter 
-books of social psychology make 
ralities coupled with 
able, because the 
the psychologist 
prescribed role 
the 


S r sociologists an 

Clo 1 tool. Most text 

tofe us bow j n 

En Y in the direction of roles, but rarely go beyond a few gene 
vailable. This is regret; 


ene 
€o; es to Je 
Dring Pt is veu JUNE psychological studies as are t 
ben, TY intere mm tho analysis of large areas of social behaviour; and even 
avi tested in tho behaviour of individuals needs some knowledge of 
far as to claim that the concept can help ‘in 
ction was to register & 


Mal. T as : 

Bro s of x baseline. Prof. Banton goes 8o 
est j y kind of conscious behaviour’. The reviewor's first rea 

it seemed that perhaps the potentialities of the con- 

ter’s subject bears 


Coy m t 3 
loot. ave = margin; on second thoughts, ) 
bey "hg into Yet been insufficiently exploited: the role of the experimen 

"avi more systematically, for instance. to say that al 
k t becomes 


fo, ur h; 
lo as to do with roles is saying t00 much, t becon 
perational, in order to distinguish 
s, and perhaps it just 


fto, Ws that 
Cane ther a need a definition, preferably © 1 t 
no Ypes. Like his predecessors, the author fails to provide this, and pe s 
w approach t lassification of roles in 
hitherto. This results 


ter ed 
o; 
= ne. On tho other hand, he proposes & ne 
osed to content, as usual I 1 
* roles (sex, age) via ‘general’ 


al, from ‘basic’ ro 
i ggests that the 
n is used in at 


1 conscious human 
redundant. It 
role-behaviour 


Sea) ( 8.0 
lease neu) to “independent x 
Tan o di "d to be strictly undimensional, since the notion of 1 
in E? of go istinet ways: (1) degree of in dependence of a role from the social structure; (2) the 
cial situations over which a given role iÈ relevant; (3) the amount of freedom the 
forming this particular role, or in adopting other 
s to skate over them some- 


Ong, ON 

8, of x 

à a particular role has either in per ET Banton efi 
rot. an 


Wh, 
a ou; EE 
am RE clearly aware of these complexities, ; 
$8 Wi ly. Apart from these reservations, & now departure 1$ to 
s whether it will open up new problems for research. 
t of his allocated space to one 


- . 
Y author that the real test ! 

has devoted a large par! alloc 
e theoretical formulation 18 applied in such 


development (from & few basic roles to many inde- 
of roles are identified. One of the most 
le-conflicts in different professions. The 
ige and social class. 


such topies as prest 
pace, with contemporary Britain 


Do 

nd, as t] 

Wana a consequences of economic 

se, ing ch, or the signs whereby different types 

Rm Sion ig x ters deals with studies of roles and ro 

fort tions Tide-ranging and always lively: including 

Stoly fi re drawn from societies far apart in time and s 

Derg, Khi LE prominently. 

nq lvene, 18 an acute observer 
formulat S which social psycholo 

te more specific hypothes 


ocial relations, and describes them with 
e, though they would wish to go 


of the subtleties ofs 
; one of these gems for instance, 


gists might well emulat 
is capable of being tested 
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\ 
— : hora 
dropped in passing, concerns signal behaviour, whereby people convey their intentions to othe 

vi ing aware of it. T ; 
uc HAUS as 2, whole makes enjoyable reading and offers numerous valuable insights, not € 
about the contrasting approaches of sociologists and psychologists to essentially the same T 
material, human behaviour. 


GUSTAV JAHODA 


New Directions in Stuttering: Theory and Practice. Edited by Domuntck A. BARBARA. 
Springfield, Ill.: Charles C. Thomas. 1965. Pp. 188. $7.25, 


This monograph describes a fair range of approaches to tho problem of stuttering in the 
United States. 


Tho first chapter by Smiley Blanton outlines a psychoanalytic approach. There are Mer" 
psychoanalytic approaches which are at varianco with some of the viows expressed. Blanton s 
work is also at the opposite pole to recent work in Britain, where the pendulum is swinging bae 
towards a more conscious emphasis on Speech. E 

Several of the chapters attempt to use a more scientific language in organizing the concep 
the writers wish to 


put forward, culminating in a scheme by Shames and Sherrick to fit stuttering 
into the framewor 


k of operant conditioning. Within this framew. 
is that stuttering has its ori 


: ‚ion 
ork an essential assumptio 
of positive and ne; 


ons in speech. While this may allow for testable hypotheses to be formulate 

ll not proven and itse 5 more exploration. Such exploration 

n, Alper and Zisk, whose chapter on stuttering developing from norme 
idence to support such a relationship. However, the authors them 


peutic relationship more precisely and aims 
more quantifiable proportions. 
mental Verification any better psychotherapy. y 
ptam, Ward and Earle Johnson's chapter on “The self as a central concept in speech. eee 
Rogers Person who stutters’ will interest those concerned with tho work of Lewin, Sullivan 


neri“ 
que lends itself to expo" 


Millburn Clark and Pemberton Murra: 
_ Sbutterers by m 


peek 
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Preparation of Papers for the British Journal of Psychology 
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1b 
HE ALTERNATION PROCESS IN BINOCULAR RIVALRY 


"- By W. J. M. LEVELT 
nstitute for Perception R VO-T'NO, Soesterberg, The Netherlands 


Alternati a i 
eft eyes mex frequency in binocular rivalry and relative dominance of stimuli in the right and 
that the mo d eseribed in terms of an alternation model. The model is based on the c iio 
Strength Gf m duration of the dominance of the stimulus in one eye is independent d d 
o stimulus M Punk: the duration is assumed to be dependent only upon the strength of 
vidence for as ‚he contralateral eye. A provisional definition of stimulus strength is given. 
dominanco peump tons and model is presented by a review of experimental literature on 
Í and alternation in binocular rivalry, and by a number of experiments. Normal 


inocu z 
lar fusion is considered. 


nor described some experiments which 


Ina 
T 
Previous paper (Levelt, 1965a) the autl 
function of the respective luminances 


explored hi 
9 the py inooular brightness impression as à 
Klang of cee fields, and of an extra contour in one of these fields. Two 
tightness e binocular interaction appeared from this study. First, binocular 
8 constant as long as a sum of weighted left and right test field lumi- 


Nanceg 
wW 

fielq lu as constant: w,E,4-w,E, = C where E, and E, denote left and right test 
h um of the weighting 


mi 
ca (energy) respectively. 
w,+w, was constant for all o: i i died. Stated otherwise, 
is increased, the weighting co- 


ther eye is decreased in the same measure. 


e 
Ahcie 
t is a. corresponding field in the o the s 
Or an e ed the law of complementary shares. Secondly, the weighting c 
eye. Thee can be increased by placing a contour in the monocular test field of the 
E contribution of the other test field is reduced correspondingly. It was shown 
as ig 4 he extreme case could be approximated in which w for one eye tends to zero, 
Conto, Case if the other eye is fixating at or near à contour. This was called the 
mechanism; introduction of & monocular contour increases the weighting 


Coeff H 

cte . H : " » " 

ars, for that eye. In classical rivalry situations, €.g. & binocular erossing of 
ontour is presented to both eyes, there- 


fore ho a mechanisms are incompatible. A © : Á 
Howey, Weighting coefficients tend to increase according to the contour mechanism. 
the sy er, according to the law of complementary shares this is not possible, because 
erent of the weighting coefficients is constant. The apparent resolution of this 
Process "al conflict is that the law of complementary shares is saved by an alternating 
fal Bach eye, in its turn, has a proportional contribution of unity. This process 
nation can be influen eed, by a number of stimulus variables which seem to be 

nable to expect that stimulus conditions 


Te] 
ateq 
is H 

det, "mini the contour mechanism. It is rease l ; 
Weter ` ng dominance of a monocular field in binocular brightness averaging also 
In * à 

ne dominance in the alternation process. 
lar rivalry shows two major shortcomings. 


me lit f 
erature on alternation in binoc? à 

s on the alternation process has 

derlying mechanisms that 


a 

be x Ithough the effect of a number of variable: 
attempt to propose un 

similar effects. For instance, 

decreasing their ]uminance have the same effect 


Nj udi à 
S ed; there has been little 
:Ables can produce very 
€ monocular stimuli and 
Gen. Psych. 57 3, 4 


15 


226 W. J. M. LEVELT 


on rnation; th n under- 
yi the same 
lternation; the alter: ation rate is reduced. Are the aa ii 
1 e process? A secon shortcoming is the following. Since Bree 
yin 7A d 


d to & 
stimulus strength, as defined, and the model lea 
ns. 


I 


unI-dimensional variable, which will 


ith 
ines WI 

creased; i.e. the effect of a contour hae per 
weight is a function of the amount = penis js 2 
eads to the assumption that stimulus Strength in binocular 


re, O 
j "thermore, 9 
increasing function of the amount of contour per ar he Hun e when its 
Uggested that the ‘radius of action’ of a contour diminis 
ce 


to the 
: ence We assume that stimulus strength is directly 5M ens 
: “contour strength’. The intensity of a ee definition 
© ratio of stimulus to threshold-value. The equivalen 

S the ratio of Contrast to the difference threshold. + of stimulus 
from such à concept of contour strength, a large number ga There 
Variables can be Conceived of as Special cases of contour strength varia * creasing 
aro, then, two o vious ways of increasing contour strength: first by imas 
Contrast, and Secondly by Teducing the contrast difference threshold. This 
depends on a large number of conditions, 

A few of them 


‘nant? 
— ing lumina 
are Pertinent, Threshold contrast decreases with increasing 
of the test object u to some y. 
increase ig oft 


] a slight 

alue (about 20 trol.), but for high ME 

à en found Probably due to Saturation effects. Thresholds ran aller for 

with the degree of eccentricity of the stimulus, Difference thresholds are sm 
large sizes of test object, T 


:4 the 
E dint 
€ difference threshold increases if blur is intr oai = colour 
contours (see, for example, Ogle 1961). And when the contrast is a combine 
and luminance Contrast, o ; ; 
distance of the tw, 


4 to 

measure for contour strength is equivalent omple* 

° Colours in the colour space. This distance depends, in a 
way, on the state of colour adaptation of the eye. such 9 

For all experiments found in the literature, the conditions are scalable "Cs whic 

dimension of Ordered stim US strength, And although the alternation Hopes Jend’ 
will now be developed will only be checked up to order relations, the mo 
itself equally well to the use o metric relations, 


2 
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The alternation model 
nd = the model to be developed are independent of the definition of 
aspects of t] gth. It comprises only the relation between dominance and frequency 
affect al de: alternation process. For instance, stimulus variation A appears to 
Predicts ternation frequency if applied to both monocular stimuli: the model then 
Bio S particular changes in dominance and rate of the alternation process, if the 

A ee A is applied to only one of the monocular stimuli. 
Preser Pis presented to one eye is absolutely dominant as long as the other eye is 
in th ated with a homogeneous field. There are no ‘saturation effects’ in this situation, 

Fite Sense that the contour fades at times in favour of the homogeneous field. Some- 
effect it looks as if the latter phenomenon does occur, but this is due i drozter s 
riva]y, s 1s not a result of binocular interaction. It is, therefore, à e T 
fact i (Levelt, 19655). Variations in contrast or luminance do not alter É e wd 
Tiva] m the perception from one eye continues without interruption as "s e 
inte one is presented to the other eye. This fact may have importan! d 
ur Or à model of binocular alternation. Thus, it is plausible that the mean p 
"Ng Which one of the stimuli is visible during binocular rivalry should not bea 
ction of the strength of the same stimulus, but only of the strength of the con- 


tralatera] stimulus. 
S, 
pasc 


S, 
S, 
b 
S, 
Sı 
c 
S, 
t—— > 


us strength over time, t: (a) 
tion of 7, and increase of 


variations in stimul: 
th 7, and £, and increase of 


Fi 

eos The alternation model. Effects of londing to reduc 
frequ A; giving 7, = i, (b) increase of Àr only os duction of bo 
fr disney; (c) increas f both A, and A, leading to re 

quency, e o 1 


The : time during which the right 

in, follow; i tes the mean i 

f ulus piae symbols are ber = likewise Z denotes the 

[: 2 ^ . fF 

E © left at erruptedly per pols are used only in relation to the two Sm 

ax ty task n ed à CENA e mean duration of the complete cycle. 8, and 8; 

ki Tight E ence tt = T, tively, and A, and A, are right and left stimulus 

^w a E timulus is defined as the percentage of the total 

Sos is perceived. Hence, in symbols, i, = f(A;) and 
fA. Before deducing some proposi- 


function 0: ; 
: be stated still otherwise. If S, is perceived 


15-2 


Yley d S. The predominance of & 
US gd Be during which this stimu! 
tiong f z)» With 7 a monotonic decreasin 
‚Tom this assumption, the idea may 
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e condition. p. il iy th u i s visible, 
ili i time interval t, S; become: 
h itional robab ity t at d ring some à d i 
à sis PEE on A, not on A, and inversely for a change from S, to S. 
ep 3 


; are discussed 
The precise characteristics of the distributions of t or the function JA) are 
later. Even with fa) unspecified it is poss; 


H S, is 
he proposition for S,: the rope s. 
100 5,/7 = 100 EME+8) but t = f(A), so an increase of A, leads to a 


i ye. This 
ulus strength in one eye will not affect i Jor the cin = 
ant statement: 1, can only be affected by A p not d E fe 
timulus strength in one eye will increase the ee d 
duces 1, and leaves i, unaffected, hence F — t,+t, is 

9 an increase in rate of alternation, niione 
stimulus strength of both eyes will increase the alternat 


x & T. 
and A, leads to reduction of both 7 ‚and £,, and hence of 


(IV Increase of the 
quency. Increase of A, 


REPORTED DATA ON ALTERN 


ATION RATE AND DOMINANCE 
Most of the 


Contrast experiments 
s most SXperiment. contou: 
contrast, Sometime, i 
Varyi 
Were the first ost * dba en 


to s Tess t] $ t á ME 
onal grids ag stimuli Mportance of 


b): 
254, 
; Gellhorn & Schöppe, 1924, 19 


Jand blue 
e Sed stimuli similar to Gellhorn's—a re 
. neutral back oun Presented to 
They varied the Contrast of 


This did not notably affect the = dl pabl 
struct what change j rast took plans by demesne the ee > pone 4 
nl lg 1 © sign of the contrast is irrelevant for 5. (1952) 
stimuli, as Gellhorn showed (IIT), °xander (1951) and Alexander & pax ann 
found an increase of alternation rate if the contrast of the stimuli (grid pa 


n 
st Teversed 
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was increased in both eyes (IV). Kakizaki (1960), using similar orthogonal grids as 
Stimuli, found an increase of predominance with contrast for one eye (I); the rate 
of alternation increased with increasing contrast of the pattern (III). Bright bars 
on a black background were used as stimuli by Kaplan & Metlay (1964). Increasing 
the luminance of the bar in one eye led to dominance approaching 100 % (I), never- 
theless alternation oceurred even when the two fields were very different in bright- 
ness. These authors also noticed an increase in rate of alternation (III), and an 
increase in rate with increased illumination of both bars (IV), but increased lumi- 
nance above 4 log trol. slightly decreased the rate. This accords fairly well with the 
Saturation hypothesis for a decrease in difference threshold at high luminances. 

Amount of contour per area. Allers (1935) found an increase of predominancy 
of an eye, if the amount of contour per area for that eye was increased (a pattern 
o Straight bars was replaced by a pattern of waved bars) (I). Similarly, Alex- 
de (1951) found a decrease of rate, if gaps were introduced in the bars of the imo 
s thogona] grids that he used (IV). A similar example is to be found in Gellhorn’s 
work (op. cit.). Studying the effect of colour adaptation in rivalry, he presented 
two differently coloured squares on corresponding points of the two eyes. He 
Now introduced an additional stimulus of some other colour near the square in = 
“ye, and found an increase of dominance for that square. To his surprise this er 
is be independent of the colour of the additional stimulus. In our op "-— en 
8 Simply one of introducing extra contours (I). A direct test of the ra us o cie 
: a Contour has only been made by Kaufman (1963). He presented a horizon H 
0 the left eye, and De o vertical bars to the right eye, so that the binocular ipie 
Was an intersection of a horizontal and two vertical lines. The observer passed a key 
Wh ; tical bars disappeared. The 

“never the part of the horizontal bar between the ver 


: ration 0 
Amon i f the angular separation 
" 'essi r e a function o é 
of suppression appeared to ies of the segment hardly occurred 


at about 50%, for angular separations 


of 
fhe two Vertical bars (I). Complete 
an increase in rate with a decrease of 


e ar: 
iu 0 = 2°, The suppression stabilized 
0 (lir) l4 min of arc, Kaufman also found 

Lumi imi 1 the role of luminance per se in 
minance, There is not much u Fr (and finite) contrast was used 


Tiva] ; 
Y. The re <periments in which we 3 
s sults of experiments it rprising, because the 
= different lumi sl ther divergent. This is not surprising, 1 
i he a ion of luminance. For low luminance levels 
2l 


i erence thr à rilinear funct 3 
p Emall [Mn ome ha Meise to a large change in ee a e : 
Arge c oe [o iang trength. For higher luminances the t = o Į a 
Constant und pe , = = slight increase in threshold is o Ji measu tes 
tence of T iai eve ^" dua to the differences in ieri ar "Xs 
i Teese (1899 ied DS T il increase of alternation frequency y e dien 
u inance oru 09) foun ‚ns used (IV), and a shift in dominance if the lu 
b desde ge oelofs & Zeeman (1919 


Was j R ) did not find effects 
of] 28 increased for one eye only (1). [ull et al. (1956) did find such effects on 
Alte 


minan Er whereas N A ‘ = 
Nation pue ee of these authors give absolute values for the lumin 
Ances Use € UV), But ie eriments was therefore concerned with this point. 
retentriciuy, P Di dau the difference threshold. It was again Breese 
(1909) who ie z —— ed data on this variable. He found that alternation rate 
resented the firs ^ 
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T in & 
(IV); the same tendency append Adis 
g bars as stimuli (IV). The other 2. "rs 
to be due to binocular spams evel 
ein the periphery of vision (Troxler's effect cf. 


1 . For larger 
Variations in size of the test target were only studied by Breese (1909) 


: "nu all sizes; 
grids, the rate was increased (IV). The main effect was in the region of sm. 
but, unfortunately, visua] angles were not given. 

Adaptation variab 


: : e was 
crease of dominance in rivalry for a stimulus, A ar ; this 
preadapted to the colour of that Stimulus. The colour contrast is redu 
way (I). 


on blur and rivalry, with contrast kept consumi of the 
The aim of this excursion into the literature was to look for a 
Proposed alternation model and for counter-evidence. The booty of the exp 
can now be Summarized, 


as often been the o 
a simple check o 


e Proposition. 0. 
that the Mean duration of 
stimulus, 

2. There are three Componen: 
stimulus Strength increases (i) 
ence threshold, and (iii) wi i 
and target in the ot) 


th: 

ts in our tentative definition of stimula Ste. ‘ 
with increasing contrast, (ii) with pues vhs 
minishing angular distance between au Ge para 
her eye, Striking “ounter-arguments against the use of ta are 
meter were not found, but this is little testimony to its adequacy. More da us’ 
needed. The three Components have therefore been studied for one type of Be gl 
effects of contrast and of threshold vari? 


first in relation to distance, then to the ion 
The last two experiment, esigned to stu dy proposition II in relati 


S Were also qı 
propositions I and TIT, 


| ‘ 
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The only poi 
fecal oe oe s clear controversy appears to be the effect of the absolute luminance 
EEE as ere i. From our definition of contour strength no luminance effect is 
i diac ng as contrast and difference threshold are constant, for lüminances 
20 trol. This point was also subjected to experiment. 


EXPERIMENTS ON THE ALTERNATION MODEL 


Merai Experiment I. Radius of action 
question aia In studies in which the amount of contour per area is varied, the basic 
large can the rns the radius of action’ of a contour. The present problem is: how 
Still to en leis separation between à left and a right eye contour be in order 
aufman’s ns ren of complete suppression of one of them in binocular vision? 
vision. ) data concern foveal vision, no data have been found on peripheral 


20° 


ad a diameter of 20' (luminance: 


s on the left h 
a width of 6’ (luminance: 


Fig, 9 
ble diameter and 


oint stimulu: 


Stimuli used in Expt I. The p 
a varial 


200 cd/m? 
200 loa The circle on the right had 


Method 


Ap 
Pı 
a "atus and stimuli 
Pa} 

“Kind operatus has been described in detail elsewhere (Level 
Rn folds nor? through 1 mm artificial pupils- ae en 

ack can be contr muli ised in the presen! expert À 5 
dig; Tete Wear a m cat oe this way the white (left) test point is prevented from 
200 ar within RR l = The ring and the test point had a constant luminance of 
directi TY. We used a a hens d onmi stimulus in order to have a constant distance in all 

‘on: 
S between left and right contours. 


t, 1965). The observer looks into 
of the left and right mono- 
nt are given in Fig. 2. The 


B 
“ceding 
a 1 min period of observation was 


ing circle. The diameter was varied 
ition of ‘no circle’ was tested, for comparison 
the test spot, and peripheral fixation 
troduced for both eyes, 3° above the 
followed by a descending series of 


st spot during 


eft te: s 
f the surroundi 


fixation 
he TTroxler cO 
+ in this experiment. 


Sing Pt. Men the latter case an extr& 
ae oes started with t 
ers. Two subjects took par 
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Results "E. 
The results are shown in Fig. 3. The radius of action is much larger for d 2 
than for foveal vision. For a 3-5? circle, it is distinctly above the Troxler. den er 
peripheral vision, whereas in foveal vision complete suppression only ues ced 
and 1-5? circles. For all other diameters complete suppression does not occur (a Bes 
nearly complete suppressions often occur). If we take experimental differences xs 
account, our results for foveal vision are in fair agreement with Kaufman 8, id I 
the maximum extent of complete suppression. In terms of our model, propositi 


H H . H $ imulus 
is confirmed with peripherality and radius of action as components of sti 
strength. 


| T TTMÀÁ—Ae 


Time of absence 


40 | N 
30 
y 
ir 

< — — Diameter of circle 
t Ia ern 


2 3 4° Troxler 


Seconds 


30 F Time of absence b) 


20 


Seconds 


Foveal — ——» Diameter of circle 


Degrees 


Fig. 3. Suppression Of left t 


5 ntral 
"s = test-spot ag a function of the diameter of the right circle for ce 
Periphera] Vision fo; 


T two observers (a) W.L. (b) A.v.d.B. 


E > 
This experiment and F See eer Ei 


pro 
m Xpt. IT i ion between 
Positions I, II, and TIT of iks i aad pes to test the relation 

The problem, Blurring th n model. 


" 
: , nto 
° stimulus in the left field should reduce its CÓ 


i] 


E 
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Strength. result; . 
tedu = d r or ina reduction of the predominance of the left stimulus (I), and 
she alternation rate (III). However, the mean dominance time f, of this 
i, of ti 


sti 
mulus should not be affected (II). 


Stimuli 


Method 


The sti 
e stimuli 
iares i Duque m 2 
e shown in Fig. 4. The blur-condition B was produced by placing an extra lens ir 
3 g an extra n 


the] 
eft ligl 
it pathway of 
5. The nsa Yun of the apparatus. The result was the luminance distribution shown in Fig. 
e distribution under the non-blurred condition A is also shown for comparison: 


Fi 
8. 4. Stimuli of Ex 


cdfm?, % 
a 
@= 19 
cd/m? 


400 


300 


200 


= 85 A 
2 ie b = 710 cd/m?; condition 
m?, b = 100 ed/m?; 


n 
DEB 


xpt II were: for Expt II: a = 40 
and in Expt III: condition À: 

b = 100 cd/m?; condition C: 
cd/m?, and e — 100 


pts II and III. The luminances in E 
= 400 cd/m?, d = 23 cd/m?, c and e = 400 cd/m*; 

B: a = Söcd/n 
= 100 cd/m°, d = 5775 


all conditions: € 


Luminance Luminance 


d Left field 
Left field condition B 
condition A 


——— > Horizontal extension 


EE r A 
Horizontal extension 


—]0 05 0 05 10-4 


-10 os 0 05 10°F 
Fig. 5 ; ay of the dark spot in the left field of Fig. 4 for the 
Luminance dom he blur conditions, Expt Il, 


non-blur and t 
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i om 
er, the total amount of light from anareas t 
tage PAGAUE. by means of a photomultiplier. No 
ne B. Hence, under the Present condition: 
total amount of light of the left stimulus. 


-— a ding 
ewhat larger than a (in Fig. 4, but Em A 
difference was found between con + u, 
s, the introduction of blur did not affect con 


Procedure 


dc 
z tre of a an! 
The subject looked through artificial pupils, diameter 1 mm, and fixated the centr 


jects 
: i . Ten subjec 
in Fig. 4. He kept the key depressed for as long as the left stimulus was coming Ta Each in- 
took part in the experiment. They observed each condition twice in random 
spection period lasted 1 min. 


Results 


s. res, 

ance were applied to the results, one to the en "wr. 

quency scores. Of the dominance scores, the pn EE 

nance for the ten subjects in the unblurred conditions was 50:9 % (or 30: iønificant 

For the blurred condition, it was 26:5% (15-87 sec). The difference is "a ER 

(P < 0-001) and The mean frequency scores for the ud 
i espectively. This difference was sig 


Two analyses of vari 
and another to the fre 


(P< 0-005) and 

As to the Propo: 
in the B condition (s.g, = 0-5). 
that f, evidently was not affected 


Experiment III. Contrast 


t of 
riment serves a number of purposes. First, the e 
inance variation on rivalry were to be compare would 
hat, for a sufficient; level of luminance, luminance area; 
rivalry, but that there would be a large effect of v ects O 

Y; Separate analyses of predominance and frequency ^d. finally , 
the alternation would give information about propositions I and III. And 
calculation of 2, would Provide another test of proposition II. 


The problem, This last expe 


Stimuli 


ce value 
3 Gir luminances, the atin 1: ; in Expt II. The luminan r 
legend to H he stimuli were the same as in Exp 


iS 
T 

NES 2307 s 
eleg du ee conditions were used. In conditions A and C, t! qno 
Pot was 7-35, but the stimuli di: 
d under conditio 


A ]umin: 
ffer in the level of total luminance. Edition 2 
tat n A was 7-1 times larger than its luminance in C. In other hano 
7 11.8, much less than under the other two conditions. On e + the 
Spot had the h ;e Stimulus lay between the levels of the A and C stimuli. In d 
uid onde ag under condition A. and the surrounding field x fairly © 

Stant. The ri a o ditioni, Ta this luminance region the difference threshold i: 

nt. The right field Was the same for all conditions 


E 
he £? p” 


Procedure 


Ten subjects were Presented wi 
of the whole cycle, giving six 1 Er s ce 
to push the key fo: 1, 


«pion 
otit! d 
5 e TEP?” te 
© conditions in random order, with on uc 
r as long as the by 


E : as ins 
“orvation periods per subject. The subject w: 
ack on white test spot was visible. 


B. 


P o— 
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Results 
Two analyses of variance were carried out, one on the predominance scores and 
one on the frequency scores. The average predominance of the left field for condition 
À was 11-995 (25-13 sec), for B 27:6% (16-55 sec), and for C 46-6% (27-93 sec). 
Scheffé’s method was used to compare these means. It revealed that the differences 
between B and A and between B and C were significant (P < 0-001). The small 


Seconds 


Seconds 


Fig. 6. Relation of mean and s.x. in the blur experiment. 


Seconds 


d s.z. in the contrast experiment. 
an and S.E- 


t. These results corroborate the 
level is immaterial to dominance 
d. The effect of changes in con- 
esulted in low pre- 


Fig. 7. Relation of me: 


Ni x. 
jn nee between A and C was nob ici 
n bing of Roelofs & Zeeman (1919) ee en 
3 cular ri s contrast 1 à 
dest appe, rivalry, as long as í e dhe ov nei dn Ba 
Min, Pears to be important in 


“Nee for the left field (D)- 
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i tween 
igni fferences be 
in showed significant di er 
is of frequency scores again s ig) ee 
a 1 "xd 0-001). Mean frequency under i siu E jen perpe 
en i i ly the differences between 
10-9/min. Again, only the e TRA 
and under -: d (P « 0-001), in agreement MS Rege e us — 
= en IL, for A, B, and C, t, was 2-62, 2-59, and 2-5 5 
S to > a ial 
which again confirms the proposition. 


CONCLUSIONS relations. 
S order re : 

The concept of stimulus strength seems to have mer e S an what are 
But even at this level there are still gaps in our know me i e bens of blur 60 the 
the relations between levels of contrast on the one hand an could te-made; 85 x 
other hand? Nevertheless, a number of specific predictions . Casi ha much 
instance about the effects of contrast and luminance d ad san duration 
evidence for an alternation model based on the per. ane are strength in 
of the predominance period of one eye is a function dm "6 This aes mption 
the other eye. Proposition II is supported by Expts I A ate in the alternatio 
moreover generated hypotheses about both dominance and r: 
Process, none of which had to be rejected. 


Fusion and alternation 
Atthe beginning of this pap 
confliets with the contour me 
to the eyes, but there is no a 
sented with corresponding co 
one cannot be aware of an al 


ng as 
i d w., as lor 
shares. The Impression is exactly the same for all values of ww, and w,, 

Sum remains constant, 


res 
ry sha! 
er it was shown that the law of complementary 


e 
^ sent 
i 's are present” 
chanism if non-corresponding enis er = are pre 
priori reason to expect no conflict if t xs latter case 
ntours, i.e. in normal binocular vision. In 

8, i.e. 


tar. 
lemen": 
ternation process, because of the law of comp their 


. the 
TU RR to covel * 
binocular rivalry customarily extend the rivalry process 
sed images. An 


for more 

early author to do so was Du Tour (17 = nr centu 
than two Centuries this Point of view has been raised repeatedly. il to € y 
Verhoeff (1935) has assumed that only one of the retinal images is A and recent . 
sciousness at a time; similar Suggestions have been made by Asher rn gi. 
by Hochberg (1964). Panum’s fusional area can be understood in Fo es af 
(1950) measurements on the horizontal extent of Panum's area give valu liene m. 
the foveal field, that is of the region within which one line is always ehe " m 
is presented. These values compare with Kaufman’s (1963) data on Jir 
bition: he found a Constant value of about 50%, inhibition of the ho 
segment for 0 < 14’ ( 


) ence 
" eye). 3 
Separation of vertical lines in the contralateral ey 

the extent of complet 


Eee ; about in 
© Suppression of a horizontal line in rivalry is eat adit 
The experiments by Hubel & Wiesel (1959, 1962) have shown that fo d 
the visual cortex of th 


es cou Jie 
© cat a functional predominance of one of the ey 

measured. However, absol 

experiments (19654) absol: 


In our e? ag“ 
ute dominance appeared to be exceptional. 

ing also appeared to be e 

between 0 and 1, but w 


i ss ave’ od 
ute Predominance of one eyein binocular eu rane y 
Xceptional. The proportional contribution o: cperimen E s f 
as mostly Somewhere in between. Recent ined us 
Lansing (1964) showed that the EEG response to a fluctuating left eye 
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reduced duri T 
bs eu dan paik of perceptual dominance of the right eye stimulus. But this 
It ll > + effect; different degrees of EEG reduction were measured. 
efect, a has Lh e the case that alternation in binocular vision is not an all-ccnons 
sid Er pu armia assumed. It is suggested that the contributions of the 
of complement ons y balanced in the range between 0 and 1, while obeying the law 
by E donin: ATY shares, and that the mean position of the balance is determined 
minance and stimulus factors, as discussed in this paper. 
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EEG CORRELATES OF THRESHOLD REGULATION AS A 
FUNCTION OF STIMULUS WAVELENGTH: A COMPARISON 
BETWEEN NORMAL SUBJECTS AND 
PSYCHIATRIC PATIENTS 


By N. F. DIXON 
Department of Psychology, University College, London, W.C. 1 


Results of a previous study (Dixon & Lear, 1963, 1964) suggested the perceptual defence 
eifect may be attributable to changes in pre-awareness levels of cortical activation. The present 
ar looks into this apparent relation between threshold and activation by making use of 
E e fact that the direction of threshold change, under conditions of sympathetic activity, appears 

9 depend upon the wavelength of the stimulus test light. The results, using monochromatic 


pe Suggest that the relation between threshold and activation, in normals and patients, may 
° ‘ess simple than previously supposed. 


tes an attempt to resolve the perceptual defence controversy by using a method 

M ich circumvented the criticisms (Dixon, 1958; Goldiamond, 1958; Eriksen 1958) 

Yelled at earlier studies in this area it has been demonstrated (Dixon, 1960; Dixon & 

i aider, 1961) that the visual threshold for a spot of light presented to one eye may be 

e nificantly altered by the subthreshold presentation of emotive words to the es 
u^ A further investigation (Dixon, 1960) indicated that the site of such thresho 
anges was in all probability central rather than peripheral. i 

N the strength of these data a neurophysiological model was prop pd edam 


Ju observed phenomena. Based on ideas suggested by Samuels (1959) en = 
Wophysiological studies of Moruzzi & Magoun (1949), Jasper (1949), ; gvar a 

m Sg (1955), it incorporated two important findings: (1) that ee 1 5 dian 

a nulus depends upon the coincidence, in cortical reception areas, i : pi 

of Am Over the specific sensory pathways and those arriving | d is a a 

the e reticular activating system; (2) that the cortex by acting 

"48. can regulate its own level of activation. 


anq 1. "lying these principles the mo 


8j 


2G) 3 

te hi did in fact provide data favourable 

t Sb of : ; Lear, 1963) s 

i the Ae ron E PE for emotive words showed sustained 

"ud abunda; a Jents j ess of the stimulus, while those with lowered thresh- 

tom showeq yal prior to el in alpha abundance. An re; a n 
respondi imi ditions (Dixon ear, y 

: Ponents of the EEG, recorded under similar conditi ( 
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: incidence of theta rhythm bore 8 
ar an to oni ¢ er with the "c£ relation 
-shape j a | 
idee anxiety and threshold reported by other workers oa BRATEN 
While suggestive of a simple and comprehensible relation ge ad 
ation and threshold these data did however leave open the 22 amet 
direction, It could be argued on the one hand that, since threshold ape aes high 
in terms of the time taken to perceive a slowly increasing te eel d up. On the 
thresholds would allow longer time for synchronous activity to 


^ reflected 
other hand, it could be the case that the alpha and theta phenomena merely 
ch 


fe 


wavelength of light. The 
and emotionally disturbi 
red light and increase it 
stimulus and a meanin 
of emotional disturba: 
physiological change, 

The rationale for 
based on these data. 
changes in levels of e 
associated with cha 
panied by correspo; 
should behave like white li 


^ igh 
ght and low thresholds for those in pam 
reduced alpha abundance. Conversely, the reverse o light. 
Ow thresholds for red and high thresholds for BEBO re 
In addition to à re-examination of earlier findings by using light of di 
lengths the present investi 
jects and Certain classes of 
Lear, 1962) it had y f con 
depressive Symptoms Appeared to differ from normals in their manner 0 
the reception of aff 


el ation’ 


D 
General hypotheses Merno 


hol 

. a thres 

(1) Irrespective of Stimulus Wavelength an inverse relation will hold between " 

the pre-awareness activation level, T orm! 
(3) Significant differences in the EEG/threshold relation will occur as betwe 

patients. 


and 


mn 
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Subjects 


TI S e acl 
he thirty-eight subjects were distributed as follows: 


Neurotic Psychotic 
Normal Depression Other Depression Schizophrenie 
Male 3 3 2 3 7 
Female 6 3 4 3 4 


The 
Were y, oe were either hospital nursing staff or university students. The abnormal group 
Oluntary patients in hospital. (Diagnostic categories were assigned after interview by two 


Euer 
Ometimes by three psychiatrists.) 


App 
ar . : 
atus and stimulus presentation and recording methods 


he: fhe previous studies, EEG were continuously recorded, from the dominant side, while 

intensitie. subject watched a dimly illuminated screen, upon which words were displayed at 
hn es which increased at 0-02 ft, lamberts/sec from zero to threshold brightness. 

W eshold levels, the intensity at which the subject could first discern something on the sereen, 


re ind; 
vo diented by a bell push in the subject’s right hand. . 
needle electrodes, by an ‘Offner Type T 


trance. Tecordings were mad , using ‘Grass’ \ 
x motorized D nna’ In ea to the ink write-out they were fed simultaneously to 
: "track Fenlow magnetic tape recorder. This machine accepts EEG data by pulse width 

1 os of the input. On playback the EEG is demodulated to its original form. pe 
üentear timulus material presented during the EEG recording consisted of one nn in s 
th b; word equated for length and frequency. For half the subjects the words were selec’ © on 
. For the other half the two words ‘CANCER’ and 


asis of res ES 
ults from a word association test. 1 
j i i 5 X tablished as 

i ee 3 iv ral items respectively; CANCER was esta 
Motive s used as the emotive and neut: p umero akon (Ey 
o each subject, twice in red light and twice in 


Oleg es the basis of results from previous experiments (Dixon, 

Bree 152). Each word w. resented four times t 1 i 

tiong. ht, Subjects Mig eis ned randomly to à counter-balanced design. atimia. esonte 
etic ted Sübjeots? San Were recorded both on the papar wa and a jene s e iua 
in “Pe tracks > boti ~ and tape an arbitrary code was Chosen- defles 

ui Particular li sedis acm amd a many pulsed tones of different frequencies on the 

lo tape track annel on the paper 
k. 


Coni, 

To p . 
King, gt the risk of artifacts arising from experimenter bias ici the (get e mrs 
Sen. P Controls w, T onai subjects, recor ing oi } d = 
te ation, an d era used. (D) — a a itte e of the magnetic tapes) were carried out, 
big tive y, by a sequent data co s No one of these knew all the eec ri to 
"ws : e result, four different e en E Possible contamination of the ma : y 
m th, 9r other esa tee T h.f. filters in the recording system and ü ee : 5 Rem E 
booa Playback rtifact was reduced T abject tested two were rejected prior = aa, Ms ys i 
(3) 8 of ER s yaten., (out of forty oM due presumably to unduly high scalp resistance. 
BON tetiimatiOLElay pes A: of the same tape by different assistants were 


Che. Ser : 
Ra]. eDancies re : 
keg jy neies between successive renting | much longer epochs. Over a longer epoch the 


Say 
` i E s i iti i "Vi ove " n : p " 
Ping error, dua d ie id miser during the reading time, is eliminated. 
u ", due to loss of EEG inform 
o, 
“Clune 
ol st for colour blindness, electrodes were placed for 


ral, positions. In an otherwise 
ct’s head was adjusted to a constant 
tation during which a trial EEG was 
then given the following 
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hi. Moy: 

b Wi , 

arè? me u ministration of the ae a te: 

bys Che, "ding f; aor Yo; mid, DO 

ds & from posterior 

teg ltnegg 2m the vrai sereen peu pe in 
3 or Os , rio c 
deq, th f 0-2 fe lamberts. After & pri er a oer EWR 

"s © bell push was placed in the subjec 
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instructions. ‘We are going to project some words at very low intensities. As soon as you ua 
you can see something appearing on the screen press the button once. In between time J 
relax but keep watching the screen.’ . ! . | ry. The 

A practice stimulus word was presented and further instructions given if Den S rios 
various experimental stimuli were then presented according to the assigned order. The De 
of time between stimulus presentations were randomly varied in length from fifteen to 


5 r vice 
seconds. After half the presentations, the colour filters were changed from red to green (o 
versa) without the subject’s knowledge. 
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wave form 


( Inputs from Offaer Dynograph 


Fenlow Muirhead Selected 
Recorder Ci Analyser component 


Audio 
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Integrator 


Write-out of amplitudes 
of selected frequencies 
Integrated over ] sec 
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Fig. 1. Lay-out of the system used for recording and analysing the data. 
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Sti ; g 

ES. B It is apparent that the distribution of subjects over these four 

ae Pe im ui support for our earlier finding that relatively higher thresholds 

oer rei with relatively more alpha in the pre-stimulus-awareness EEG. The 

slain ers of subjects falling into each category are shown in Table 2. The 
is significant for the ‘red’ group (P < 0-05) and for the two groups combined 


(P < 0.02: gj a 
02; sign test one tail probabilities in both cases). On the face of it they suggest 


that ther B 
he relation between EEG and visual threshold is independent of stimulus wave- 


length. 
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; P ignifi- 
P « 0-05), for those having the ‘green’ stimulus the correlation fell short - re 
cance (p — 0-27). Contrary to expectation, no significant difference wa 


between normals and patients. 
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Second colour presentation 


After t 
wo pr i 
were given m ne of each of the stimulus words in one colour, all subject 
that all ihe ane treatment with the other colour. By this time it mer be e 
jects would have become aware of the nature of the four stimulus words 


The r 
esults are continued in Table 3 and Fig. 4. 


Table 4 " 
. Relation between -abundance and threshold in the ‘red’ group 


Alpha abundance 


ajo 

Threshold ay > ay ap < ty 
E>N 1 10 
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E«N 7 


Table 5 . 
5. Relation between threshold and type of subject for the seventeen 
subjects in the leading diagonal cells of Table 4 


Thresholds 
qr 
E>N E<N 
Patients 9 4 
Normals 1 3 


Table 6. Relation between type of visual stimulus and tendency 
to inverse relation of threshold and a-abundance 


Threshold Threshold 
E>N E<N 
and and 
alpha alpha 
E<N E>N 
Red 9 4 
1 6 
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test Š — high thresholds. The distributions are shown in Table 4. The Fisher-Yates 
w the relation to be significant < 0.01, two tail test). 

abun e seventeen subjects who contributed to this inverse relation between alpha 
LA and threshold, patients tended t normals to have lowered 
Brouns ¢ S for ‘emotive’ stimuli (see Table 5). In this respect, patients in the ‘red’ 
yu = u to differ from those in the equivalent ‘green’ group (see Table 6). These 
ates fasi just short of that required for significance (at P < 0:05, two tail Fisher- 
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Thresholds 


A significant relation between pre-awareness alpha abundance and — bs 
word does not necessarily imply any pre-awareness discrimination of the a er 
unless some relation can be found between the nature of the word and the subject's 
threshold. Without this relation, the most parsimonious explanation of the results 
would be merely that, when activation level is low (for any reason whatever), thresh- 
olds will be high and vice versa. In the present instance there are two kinds of evidence 
which support the view that some discrimination of the meaning of the stimulus did, 

in fact, occur prior to awareness. 
In the first place there appears to be a curvilinear relation between threshold and 
emotionality of the stimulus (Table 8). This tendency for subjects to have higher or 


lower thresholds for E than for N words is consistent with data from previous 
research. 


Table 7. Relation between threshold and type of 
stimulus for depressive patients 


Thresholds 
umen A Y 
Stimulus E>N E<N 
Red 4 1 
Green 0 7 


Table 8. Relation between threshold and 
emotionality of stimulus 


Mean thresholds for subjects with 


E thresholds > N thresholds E thresholds < N thresholds 
Ist presentation 


ma RM 
ie 44-7 28-5 31-1 39-1 
hå ed 58-3 41-8 34-8 43-6 
nd presentation Green 41-6 32:0 27-0 31-2 
Red 62-4 46-8 41:5 53-1 
Mean 51-7 37.2 33-6 41-7 
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and are in line with the results from a previous study using white light, those from 
the second part do not. So far as red light is concerned the model is either wrong or 
incomplete. In view of the considerable evidence for a relation between cortical 
activation and excitability (Jasper, 1949; Murphy & Gellhorn, 1945; Dixon & Lear, 
1963) to what then can these results be attributed? 

The following considerations seem to be relevant to a provisional explanation. 
Assuming from the present data and the research mentioned in the introduction that 
there is a relation between the wavelength of light and arousal, this might well be 
encompassed by the sort of photo-neuroendocrine effects recently described by 
Hollwich (1964) and others. These effects, which may depend upon the existence of 
extra-visual retino-hypothalamie pathways as distinguished in various subhuman 
species (Jacobs & Morgane, 1964; Feldman, 1964), include the unique influence of red 
light upon hypothalamie responsiveness (Benoit, 1964). In this connexion, red light 
has been shown to evoke sympathetie excitation* (Birren, 1959), and emotional 
disturbance (Drechsler, 1960, 1961), in human subjects; moreover, in the first part ofthe 
present experiment a ‘red’ stimulus appeared to evoke a stronger relation between 
alpha and threshold than did a ‘green’ stimulus. (W alter SW alter (1949), have also 
reported the ‘dramatic’ effect upon the EEG of photic driving with a red light; ‘the 
effect includes an increased incidence of spikes and high frequency components'.) 

This sympathetic activity might be expected to evoke cortical activation with a 
reduced incidence of alpha, and E. Gellhorn (personal communication) has suggested 
that the raising or lowering of human visual thresholds may reflect altered states of 
Sympathetie/parasympathetic balance. Certainly it would seem that hypothalamie 
excitation in cats enhances cortical sensitivity for specific (optic and acoustic) stimuli 
largely through an increase in the threshold (caudate nucleus) of the unspecific 
inhibitory recruiting system (Gellhorn & Loofbourrow, 1963). But from the work of 
Kravkov & Galochkina (1947) it would also seem that sympathetico-mimetic agents 
and therefore, presumably, sympathetic activity decrease peripheral sensitivity for 
red light. That central processes may play a part in determining retinal sensitivity 
is also suggested by the work of Granit (1955a, b) on antidromie factors in vision. In 
other words, the peripheral and central aspects of autonomie activity could together 
account for the apparently anomalous finding that raised thresholds for emotive 
Words, presented in red light, followed upon reduced alpha abundance. 

Caution is needed in attaching any weight to these conjectures, Other explanations 
are possible. The results are not as clear-cut as one might wish, and again, the data 
from a previous study (Dixon, 1960) support the view that differential changes in 
colour thresholds are much more likely to be central in origin, a view favoured by 
H. Davson (personal communication). Clearly, too, it will be necessary to examine the 
question of possible interactions between the different colour presentations that have 


een used. 


ten a number of experiments at University College by Dixon and Maxeiner 
hat red light ‘acts’ as a thermal stimulus suggest that, during the course of 
bient temperature, optic irradiation by red light (infra-red free) 
i.e. red acts sympathetically and does not appear to be 


. * Since this paper was writ 
investigating the hypothesis t 
ermoregulation to changes in ambient, 
s Ways promotes peripheral vasoconstriction, 
misinterpreted’ as a thermal stimulus. 
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TWO TYPES OF SET AND THE GENERALIZATION 
OF PERCEPTUAL DEFENCE 


By ANN TAYLOR 
University of Leicester 
anD DEREK W. FORREST 
Trinity College, Dublin 


ing point the view that the apparent generalization of per- 
erruption of the observer's set. Two possibilities with 
and the experimental results clearly support one 
ds’ is operative. Difficulties in understanding 


The present paper takes as its start 
ceptual defence is to be attributed to an inti 
regard to the nature of this set are examined, 
of them: the view that ‘a set to see neutral wor 
this formulation are discussed. 


McGinnies & Sherman (1952) demonstrated that a ‘perceptual defence effect’ can 
vhich words are presented tachisto- 


be obtained in an experimental situation in w 
word is first presented for 2 sec, at a brightness well 


Scopically in pairs. A pretask T 
above that required for identification; it is then immediately replaced by a rapidly 
exposed task word which the subjeet must attempt to recognize. Recognition is 
slower for task words that follow pretask words of strong emotional connotation 
than for task words that follow neutral pretask words. This result was explained by 
MeGinnies and Sherman in terms of the generalization, or spread in time, of aversive 
reactions set up by presentation of the emotional pretask words. F urthermore, their 
evidence was not susceptible to an interpretation in terms of response readiness as the 
task words themselves are not systematically different in this respect. The finding 
has been corroborated by other experimenters using subliminal presentation of the 
pretask words (Walters, Banks & Ryder, 1959). e — 

Forrest, Gordon & Taylor (1965) have shown that the ‘generalization of perceptual 
defence’ can be produced when the emotional pretask words are replaced by nonsense 
words; they have also shown that when subjects are given practice pairs which 


iholuda both neutral and moti onal pretas ial the effect does not occur. This 


k materi 
evidence suggests that the effect may be due less to the operation of generalized 
aversive reactions than to the disruption © 


f set produced by the appearance of in- 
congruous pretask material. If this interpretation js correct a question arises as to the 
exact, ^ t involved. 

Tide a est themselves. It may be, as Freeman (1954) and others 
ous Me d pr meis in the laboratory are normally set to perceive affectively 
Xu ve EQ, NER S ond material. Alternatively, it is possible that subjects, 

eutral rather than emot! esult of their experience with practice pairs, expect 


either 
ither spontaneously or as & 7 milar to the first, and thus that 


t <, will be in some sense si 
hat the second word of a pair wil 1 pretask words; hence, when neutral words 


e > ý : emotiona 
motional task words will follow tion thresholds. 


do; igher recogni 
9 in fact follow, they have D simol to distinguish between these two possibili- 


ndn e : 
m Une a vtl word lists from which they chose their answers. 
= jects were su 
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Each list consisted of all the task words for a partic ilar sub ect and also additional 
. : " r en 
words, either affectively neutral or emotional. In one experiment subjects were given 
Oras, 


other experiment they were given lists con- 
taining both neutral and emotional words. 


5 t b 
n entirely neutral list of possible responses pom Pi 
giving them a mixed list. Hence, if the generalization effect is seme er aterial 
experiment and not in the second, the disruption of a set to perceive neutr 


: m rather be 
would be indicated ; if the effect occurs in the Second experiment it endi is e 
ascribed to the operation of a set to perceive the second word of a pair a 
related to the first, 


women (Forrest e 


t al. 1965), it was thought advisable to replicate the or nae’ 
cedure using subjects from the present population. Expt I of the present study 
replication, 

METHOD 
Subjects 
Th 


jects, 
m x j ubjee 
hirty men and thirty women undergraduates aged between 18 and 22 yr served as $ 

men and 


FE . Some 
ten women being assigned at random to each of the three experiments 


i hology- All 
first-year Students of Psychology; the remainder had studied no psycholog) 
of the Purpose of the investigation. 


ten 
Subjeets were 
were unaware 


The stimulus words 
The five. 


and III. The tw. 


pool 
listoscopically were chosen afresh from the } 
for each subject, 
Neutral words: Abide, Baron, Bra 
Jelly, Legal, Lemon, L 
Towel, Weave, 
Emotional words: B 
All the neutral Words were ]; I ik : 
by Thorndike & Lor, D. E ic’, anc 
tween 18 and 28 per mill; - Of the emotional words, ‘Balls’, ‘Bitch’, ‘Penis 5 a 
Semen' do not, appear in the count: ‘Urine? is quoted at a frequency of 1 per million, 
and ‘Whore’ at 3 i 


"at 4 per million, and ‘Belly’ at 10 per million. 


nd, Cable, Creek, Dense, Dwarf, 


à d, 
Flush, Frock, Glide, Houn 
ucky, Miner, Outer, Pho: 


orn; 
ne, Quest, Ranch, Rider, Scent, Stray, Th 


Procedure 


r ted 
as followed. Eleven pairs of words were pr e an 
periment proper. Of these eight pairs, four h ste 
pretask word. The pretask words of the pra 


rr > 
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trials and all the task words throughout the experiment were neutral. With these limitations 
the words were randomly paired and ordered for each subject. , 

No list was given to subjects in Expt. I. Each word list used in Expt. II and Expt. III com- 
prised the eleven words shown to the subject in the testing session and nine additional words. 
In Expt. II (the neutral list condition) the nine extra words were simply those remaining in the 
pool of neutral words. Subjects in Expt. III (the mixed-list condition) had lists in which the 
task words were supplemented by three additional neutral words chosen at random from the 
pool and the six emotional words which were not in use as pretask words. 

Pretask and task words were separately projected by two ‘Leitz Pradovit’ projectors connected 
by a timing device. When the experimenter activated the timer the appropriate slides in both 
projectors slid into position, the word in the pretask projector being shown on the sereen while 

2 sec the timer automatically 


the task word remained occluded by an electronic shutter. After 2 
switched off, the slide in the pretask projector was removed, and the shutter of the task projector 


was released to permit a brief exposure of the second word. The brightness of each projector 


means of a variae transformer. 
Subjects were tested individually by a woman experimenter in a sound-deadened room at one 
ct sat at a distance of 5 ft from the screen and 


Instructions 


. The following instructions were giv 
“Ready” a word will appear on the emen = 1 
easily. i i rs, another word Wl o 7 
brief Sel alt cam o to try to tell me what this second word is.’ Subjects in Expts II 
and IIT were then also told: ‘The words you have to identify will all be taken from the words on 
this list. Perhaps you would like to read it through once to yourself.’ Each subject w aa given his 
Specially prepared list and allowed to read it through. In all three experiments the experimenter 
tions? O.K., then we'll start with the first 


then continued: ‘Is all that clear? Are there any ques 


pair and see how it goes.’ 

The three practice pairs 
task words was roughly de 
words of the pair were again 
Projector was increased. For 
initially at 40 V below the lowes sh 
Subsequent trials leading up to recognition 
Step-size seem: to be required by the p pe 
Pretask projector was held een esti identified the subject was asked if there were any 
When all the task words ha 1 in the experiment which he did not understand. 


5 A - een used 
Words on the list or if any wor ds pre experiment was about, what he had expected to see, and 


He was als z houg! 
o asked what he thoug nus Sod. 
What he had thought when emotional words were presen 


en to subjects in all three experiments: ‘When I say 
d stay there long enough for you to recognize it 
1 flash in its place, this time only for a very 


to the subject and his recognition threshold for the 
he subject failed to recognize a task word, both 
show posure (5 msec) but the brightness of the task 
the main experiment the variac controlling the brightness was set 
t threshold recorded in the praetice trials. On the second and 

increased by 10 V steps; this large 


the voltage was 1 
high incident illumination. The brightness of the 


were then shown 
termined. When ti 
rn at the same eX) 


RESULTS 
ere analysed separately. The statistical procedure of 
followed. The total numbers of trials were calculated 
that followed neutral pretask words, and for 
llowed emotional pretask words. These 
in each experiment and / tests were 


Data from each experiment w 
McGinnies & Sherman (1952) was 
for recognition of the four task words f 
Tecognition of the four task words that : 
totals were averaged for the pmo. i 5 

in each case. d 
un co en er each experiment. It can be seen m E “to pepel 
and IT a en ‘defence’ effect was found in that a ay a , ^. - 
in order Lc «> words correctly after emotional pretask ias s. " pt. 
Ene T Gen. Psych. 57, 3, 4 


17 
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j 7 “periments : 
Table 1. Differences in recognition thresholds Jor subjects in the three experi 


; mm b) after 
exposures needed to recognize task words (a) after neutral queue werde, (B) af 
emotional pretask words 


(a) (b) f " 
Expt. n mean mean S.E. diff. D.F. t ^ 
I 20 18-2 20-6 0-92 19 2-00 e. pec 
Ir 20 14-7 16-0 0-54 19 = = 
III 20 15-4 14-6 0-53 19 52 
Table 2, Diff 


[ferences in recognition thresholds 


for subjects in the three experiments : 
number of ex 


T i " ^ : words, 
"posures needed for recognition of task words (a) after neutral pretask 
(b) after emotional pretash words 
No. of subjects No. of subjects " 
for whom for whom Sign test 
Expt, n a<b a>b F 
I 20 14 4 < one 
iT 20 15 3 < 0-006 
In 20 6 10 « 0-22 
Pre-recognition guesses SA 
i ^ n 
In all three experiments, Sign tests reveal no Significant differences betwee 
numbers of : 


pre-recognition guesses 
could be considered emotional or sexual in 
^ ‘Crook’, and ‘Flies’. All these words 
ls; ‘Love’ and ‘Crook’ after bois 
lies’ after ‘Balls’ (subsequently admitted by the subject, 


iti im- 
ser fastening), With 80 small a number it is of course 
m conclusion, 


re no em 
€ ‘neutral’ list gi 
See Table 3) revea] 


in 
otional hypotheses, all those that were made being 


: ven to each subject 
Expt, IT] ( 1 


" H l he 
ed a number of tendencies, but none unambiguously l 
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(a) More neutral than emotional words were used as pre-recognition hypotheses 
whatever the nature of the pretask word. Twelve subjects made more neutral than 
emotional pre-recognition guesses, while only three showed the reverse effect; but 
a result of this kind is to be expected on the basis of random guessing, since there 
Were more neutral than emotional words in the list. The total numbers of neutral and 
emotional pre-recognition guesses were 25 and 11 respectively; this ratio corresponds 
closely to the 14:6 bias of the word lists themselves. (b) There is some indication 
that pre-recognition hypotheses tended to be of the same nature as the immediately 
preceding pretask word, i.e. more guesses fall into the neutral-neutral or emotional- 
emotional categories than into the neutral-emotional or emotional-neutral cate- 


gories; but the tendency is not strong. 


Table 3. Number of pre-recognition guesses in Expt. III 


(N-N, neutral pretask word, neutral guess; E-E, emotional pretask word, emotional guess; 
N-E, neutral pretask word, emotional guess; E-N, emotional pretask word, neutral guess). 


Subject N-N E-E N-E E-N Total 
1 1 0 0 1 2 
2 1 0 0 0 1 
3 2 1 0 9 3 
4 0 0 0 0 0 
5 1 0 0 0 1 
6 0 0 Q y 0 
7 0 1 S E 1 
8 0 1 z A 5 
9 0 Ti 0 0 1 

10 0 0 0 0 0 
1 1 0 9 9 1 
m 6 2 3 4 15 
13 1 0 A , 1 
14 1 0 : 1 
15 0 0 9 i 1 
16 0 Q ? 5 

17 0 p ° i 9 

0 

1 1 0 0 0 1 
20 0 0 0 0 0 
A 35 6 5 10 36 


t, therefore, that the nature of the 


" xperiments sugges i 1 ; à 
Meet tel bees her a on the readiness with which subjects will advance 


Ypotheses about the identity of the task word prior to its correct recognition. 


DISCUSSION 
i i ion that the generalization 

its starting point the assumption g 
of im eg vid = be sized in terms of set (Forrest ef al. 1 965). The results 
a ns HEU de: ence e experiments suggest that the type of set involved can be 
deside er rds, rather than a set to perceive pairs of 


1 ; see neutral wo d à : 
a en as e wt Any more precise description of such a set is elusive, 
8 related in emotion i 


and is not aided by considering ‘get’ as it is commonly demonstrated in the labora- 
not aided by e 


: i involve facilitated recognition of relatively 
tory. Such demonstrations typically in vs 
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discrete stimulus classes, of colour or food words, for instance (cf. (Postman & Bruner, 
1949; Freeman & Engler, 1955), or of one visual perspective rather than another 
(Leeper, 1935). The class of ‘neutral words? would seem too broad and too ill-defined 
for its members to benefit from the operation of a comparable set. An alternative 
would be to postulate a negative set, i.e. a set nof to see emotional words, which would 
involve raised rather than lowered thresholds for members of a certain class. But 
there is no evidence in the literature for the existence of negative set, as opposed to 
the absence of favourable set, although attempts have been made to explain percep- 
tual defence itself in such terms. 

1f the nature of a set to see neutral words is unclear, so also is the nature of the 
state of disruption to which the raised perceptual thresholds are to be ascribed. It is 
possible that guessing behaviour is inhibited when set is interrupted, but we can find 
no evidence for any differential readiness to guess after different types of pre-task 
word. As we have pointed out, however, the total number of pre-recognition hypo- 
theses in our experiments was small, and some differential readiness to guess might 

still emerge if guessing were to be more strongly encouraged by instructions. 
. It might alternatively be argued that the disruption of set manifests itself in an 
inability during the early stages of the recognition process either to perceive or to 
utilize stimulus information. Inability to perceive stimulus information carries the 
implication that physical sensitivity, either central or peripheral, is affected in à 
manner analogous to that proposed by the proponents of the extreme perceptual 
defence hypothesis (Dixon, 1958; Dixon & Haider, 1961). Inability to utilize stimulus 
m, d would, on the other hand, imply the disruption of the process whereby 
Er a —. evidence derived from part perception in choosing an hypo- 
Tt ERN ar. ure described by Woodworth (1947) as ‘trial-and-check -— 
situation b chee to attempt to isolate the effect of partial perception in t = 
a Brose ef es it altogether. Goldiamond & Hawkins (1958) have use : 
presented but Pon the subject is required to ‘identify’ stimuli which are neve 
ich are, in fact, replaced by ambiguous or nonsense material shown 


re iti | | 
Me ig recognition threshold. The subject’s guesses are scored right 0 

d E ough the actual stimuli had indeed been presented in a predetermin? 
order. If this technique were e 


aiiz mployed in the generalization situation and if the 

eneral 2 
nn petes 2 then appeared, one would have to conclude that any explanation 
feas to s ed in terms of independent guessing behaviour rather than by 
information, PPosed changes in the ability to comprehend the available stimulus 
The pur T 
ents a genii i Present study was to clarify the type of set operative in exper i- 
light on this er to show the generalization of perceptual defence. In throwing 
Problem it has revealed two others: the uncertain nature of a set tO 


see neutral words, ar 

" ire = 1 H ‘ 

TI . : d the no less obscure characteristies of the disruptive process 
hese questions require answers 


"EA with reference to the concept of set itself, answer? 
which it is beyond the scope of this paper to ep. Ẹ 


2 
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NUMERICAL RELATIONS, SIMILARITY, AND SHORT-TERM 
RECOGNITION MEMORY FOR PAIRS OF DIGITS 


By WAYNE A. WICKELGREN 
Massachusetts Institute of Technology 


Recognition memory for pairs of digits after a 6 sec interference task was superior for pairs 
containing a zero or one and for pairs consisting of two identical digits than for ‘ordinary’ 
pairs. Pairs consisting of digits in forward or backward sequence (e.g. 56 or 43) and pairs where 
one digit is a multiple of the other were remembered slightly better than ‘ordinary’ pairs. 
Falso recognition rates were highest for test pairs that had the highest degrees of ‘identical 
elements’ similarity to the presented pair (two identical digits in reversed positions or one 
identical digit in the same position as in the presented pair). The results are discussed in terms 


of an associative theory of short-term recognition memory. 


Most people feel intuitively that pairs of digits such as 44, 67, 32, 84 are easier to 
remember than pairs of digits such as 37, 85, 92, 83. The first set consists of pairs 
whose digits have some familiar numerical relationship to each other—identity (44), 
forward numerical order (67), backward numerical order (32), multiple (84). The 


second set consists of pairs whose digits have no universally familiar relationship. 
ll of lists of six to ten items containing 


There are some studies on short-term reca i 
runs of identical items (44, 999, etc.) by Ranschburg (1902), Kleinknecht (1906), 
Turley (1906), Obonai & Tatsuno (1954), Tatuno (1961), and Wickelgren (1965). 
These studies suggest that a run of two identical digits is easier to remember than 
two different digits, but this result is affected by the position ofthe run in the list and 
the speed of presentation. Furthermore, these experiments all used lists much longer 
than two. There are apparently no we B memory for pairs whose 
digit ri -elations other than identity. " 

[tear Ner is that pairs with familiar relations ought to be 
easier to remember than pairs without familiar relations, it is not easy to justify this 
conclusion theoretically. It is true that, if the relation is recognized, one can recode 

a relation but, in English, this seems always to 


a pair — digit and 5 en à 
"a Scd ced sede we: ds? than merely storing the two digits without recoding. 


: ; he activity of counting forwards and backwards by 
cut n epe D bas ja differentially strengthened ja — nn 
Certain digits and not others. However; much the p ie freq Ir exisse 

igits does not consist of counting, and any ee i nio "ai a f se 
encing different pairs in sequence must be very small 1n x i age » 2 : er 
9f exposure to each pair. Existing data suggest that he F = € m my 
accelerated function of frequency of past experience (Un E. ibus es niea 
Which implies that large differences in absolute frequency o pen ee 
ittle difference, once the absolute frequency Gt pant ep = hen wb bythe 
Most infre t air of digits has been experienced a gigantic n "pis Ng 

quent pair of dis bvious that pairs with familiar 


er ins o 
Average college student. Thus it is by no en familiar relations. 
relations will bo Badin w remember than pairs 


i iate learning by Williams (1961) 
2 ur ber paired associa g b 
experiment on letter num 
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suggested that some pairs of digits may be easier to remember than others, but the 
categorization of digit pairs was not on the basis of numerical relations. Williams 
found evidence that numbers from 1 to 15 were easier to remember than numbers 
from 16 to 50. Since the numbers from 1 to 9 were presented as single digits rather 
than as pairs, 01,. .., 09, it is not clear whether this result reflects anything beyond 
the greater ease of remembering one digit than two digits. However, the fact that 
Williams included the pairs 10-15 in the ‘easy’ group argues that perhaps pairs 
beginning with 0 and 1 are easier than pairs containing no 0 or 1. Maybe pairs ending 
in 0 or 1 are also easier than pairs containing no 0 or 1. Again, it is not obvious that 
this should be so on the basis of either recoding or past experience, for reasons com- 
pletely analogous to those stated in the previous paragraph. 

The first objective of the present study was to determine if some types of digit pairs 
are easier to remember than other types of digit pairs, and, if so, which types. The 
second objective was to determine if a recognition memory test pair that is ‘similar’ 
to the originally presented pair in some way will produce a higher frequency of false 
recognition than a test pair that is less similar. There are many ways in which the 
test pait might be similar to the pair originally presented, such as, for instance, 
possessing one or two common digits in the same or different positions, or possess- 
ing the same type of numerical relation between the digits in the pair. To the 
ee has vice d trace for à pair of digits is composed of at least semi- 
S demie we for its component digits and their relations, it should be possible 
POE ea igher frequency of false recognition for test pairs that have some 
db. bi wane = = the presented pair. If the memory trace for a pair, such as 
"Dering awe y additive combination of separate traces for 9 and for 5 and for 
Ast position and Fr a ee; additive combination of separate traces for 9 in the 
titan test pairs enis he second position, then the false recognition rate for highly 
If the rien En to be an appreciable fraction of the correct recognition rate. 
pletely goñitinzent ora pair is highly super-additive to the point of being a com“ 

gent association—that is, the trace for ‘95’ is not the sum of any set of 


traces fo; s Á 
false: a E component properties of ‘95’, then there should be no difference IM 
gnition frequency for more or less similar test pairs. 


METHOD 
Procedure Experiment I 


On each trial a ready si 
t d y signal was Y 
the second in which the pair was -— 


tone). Immediatel k 
at the rate of 0-5 bed hi He toda, twelve randomly selected interference digits were presenta 
after the interference task, i t Jects were to copy these as they were being presented. Immediate 5 
digits which alko 2 one sounded for about 0-5 sec, followed by a recognition test pair > 
the test pair was identical a Subjects were then given 10 sec in which to decide whether 
deeision on a five-point we ihe presented pair or not and to indicate their confidence 1n this 
tively. Naturally, subject: ingscale. The subjects’ label for these decisions was ‘ yes’ or ‘no 2 respec” 
sented pair immesiihiel an instructed to cover what they had copied for the originally p 
copy the originally | copying the presented pair. The purpose of requiring subjects n 
pomt of correct recogniti par was to ensure that subjects paid attention to the pair to th 
subjects to make sis em Bud to limit the time available for rehearsal of the pair by forcing 
Sponses during the presentation of the pair. Each trial required a total © 


after 1 sec by a pair of digits to be copied during 
and the 0-5 sec interval that followed (filled with & 


—— 


iB oss 


0 ————————— 
oo 
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about 20 sec. The entire experi 
E : ;ire experiment was recorded on tape and administ: 
thirteen subjects each. The experiment lasted about 1 m. u UESE 


Design 

v at were t hirty-one conditions in the experiment, differing in the nature of the presented pair 

— = ee of the test pair to the presented pair. The order of presenting the conditions 

— ^ een in blocks of thirty-one trials, and there were five blocks in the experiment for a 

nn of 155 trials. The complete list of the thirty-one conditions is given in Table 1. Subjects 
re thirty-eight M.I.T. undergraduates who participated in the experiment to fulfil a require- 


ment of their psychology courses. 


Table 1. Conditions in Experiment I 


Type 
presented Type of Relation of test pair 
Condition pair test pair to presented pair 
(XX; XX) I T Identical 
(XX; YF) I I No common items 
(XX; XY) I NOR First item identical. Second different 
(XX; YZ) J NOR No common items 
(MX, nX; mX, nX) M M Identical 
(MX, nX; nX, mX) M M Identical items in reverse order 
(MX, nX; jY, kY) M M No common items 
(MX, nX; mX, Y) M NOR First item identical 
(MX, nX; Y, Z) M NCR No common items 
(X, X41; X, X1) FO FO Identical 
ZARRAK) FO BO Identical items in reverse order 
(X, X41; Y, Y 1) FO FO No common items 
(X, X+1; X, Y) FO NCR First item identical 
(X, X41: Y. Z) FO NCR No common items 
(X,x-1;X,X-1) BO BO Identical 
(x xg DXX) BO FO Identical items in reverse order 
(x, X1 Dy. Y-D BO BO No common items 
(XI .X, Y) BO NCR First item identical 
(X, Xx- 1 ^ Y. Z) BO NOR No common items 
(XY; XY) 1 NOR NCR Identical 
(XY A Y x NOR NGR Identical items in reverse order 
(XY; A NCR NCR First item identical: same order 
(XY d XZ P E NOR NCR First item identical: different order 
(XY 4 ZX. st NCR NOR Second item of test is first item of presented 
ner air: same order 
z Y Second item of test is first item of presented 
(XY; ZX: D) NOR NCR pata P 
p sam pair: different order 
RE NCR Second item identical: same order 
E xd S) pé NCR Second item identical: different, order 
ir. ps A N OR NCR First item of test is second item of presented 
7; YZ: 8) pair: same order 
CR First item of test is second item of presented 
(XY; YZ: D) NOR MN caer 
5 E pair: different order 
xs NCR No common items: same order 
er va : S) == NOR No common items: different order 
; WZ: D) 
: igit: has 44. M stands for two digits that are multiples of & 
ical digits st erical order, such as 56. BO 


wo digits in forward num! 
such as 87. NCR stands for two digits that have ‘no 
or BO. (XY: WZ) are in the ‘same order’ if 


< Z). ‘Different order’ is the reverse of 


Note, Is i 

"s . tands for a pair © 

digit > 2, such as 68, 2 or 39. FO stands for t 

ae for two digits in backwar 
mon relation’, which means t 7 

and only if (X > Y implies W > Z) and (X < ! 

Same order’. 


not I, M, FO, 
implies wW 
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Experiment II 


Procedure 


The procedure differed from the first experiment in only one way. In the second experiment, 
subjects were required to copy four proactive-interference (PI) digits before being presented with 
the pair to be remembered later. The four PI digits were presented at the rate of 0:5 sec/digit, 
and were followed immediately by the presented pair, which was copied as in the first experi- 
ment. The purpose of including the PI digits in this experiment was to increase the error rate, 
which is low for recognition memory of a single pair of digits. 


Table 2. Conditions in Experiment II 


Type of 
3 presented "Type of Relation of test pair 
Condition pair test pair to presented pair 
(XX; XX) I I Identical 
(XX; YZ) I NOR No common items 
m nX; X, nX) M M Identical 
(X, nX; YZ: S) M NCR No common items: same order 
m E 1; X, X 4-1) FO FO Identical 
(X, X1; YZ: 8) FO NOR No common items: samo order 
(X, X—1; X, X—1) BO BO Identical 
= X-1; YZ: S) BO NCR No common items: same order 
Le a i 
xr, FA pes vn ya . 
(xy; Z nus 8) NOD a X men items 
(XY; 2,241. 8) NOR x x ommon itoms: samo order 
r o common items: same order 
(XY; Z, Z— 1:8) i 
v = NOR BO No common items: samo order 
(XY; XZ: 8) NOR I eer ; : 
(XY) zy. 8) / NCR First item identical; samo ordor 
XY. Wa: 8) NCR NCR Second item identical: same order 
(XY; wz: D) E NCR No common items: same order 
(XY; 02:9) CR NCR No common items: different order 
(XY: zo: S) NOE 0x No common items: same order 
(XY; 12: 8) CR X0 No common items: same order 
(XY; Zi: NOR 1X No common items: same order 
+ 21:8) 
(0X; 0x) NCR X1 No common items: samo ordor 
(0X; YZ: s) 0% ox Identical 
(X0; x0) = NCR No common items: same order 
(X0; YZ: s) 3 XO Identical 
UX; 1X) X0 NOR No common items: samo ordor 
UX; YZ:s) IX IX Tdontienl 
(X1; X1) Eod NCR No common items: same order 
(X1; YZ: 8) XI XI — dentieal 
XI NCR No common itema: same order 


cannot be 0 op ] and D and NOR haye the same 


ig 
of tho other, such as 24, j pipe to multiples of 2 or 4 where one member of the pair is also a multiple 
nX, X). OX means an Nop ae 48, 84. (X, nX) is only a convenient abbreviation for (X, nX or 
analogous. pair in which zero is the first element. X0, IX, and X1 are completely 
Design. 


Thero were thirt 
'Y-ON6 conditio 

were somewhat diff. Si 
tions was randomized bea 086 in the first experiment. The order of presenting the condi- 
» trials, and there were again five blocks of trials, 

T. undergraduates taking Psychology courses. The 
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RESULTS 
. On each trial a subject must choose one of ten decision-confidence pairs. Let 
E = 1,..., 5, 6,..., 10 stand for ‘yes’ with confidence ‘5’ (greatest confidence), . . ., 
yes’ with confidence ‘1’ (least confidence), ‘no’ with confidence ‘1’,..., ‘no’ with 
confidence ‘5’: f;(x) may then represent the total frequency (over all blocks and all 


subjects) with which response i occurred in condition x; 
10 
a) = fi (fs (x) 
in 


may represent the relative frequency with which response ö occurred in condition x; and 


Ry) = XnG) 
jl 


lative frequency with which responses 1 to i occurred 


may represent the cumulative r 
functions obtained for each 


in condition v. The cumulative relative frequency 
condition in Expts I and II are given in Tables 3 and 4, respectively. 


Table 3. Values (96) of Ri) in Experiment I 


R,(z) in Experiment I 
N1 N93 N3 N4 Nō N 


Condition (a) Y5 Y4 Y3 r2 Yl 
xx b T o5 905 905 910 92 1 937 94-8 100 190 
| Er = 2 f: T p 32 92 43 54 86 144 100 190 
(xx LA oo M BT 7 sr s2 49 98 1M 100 19 
Pd o5 05 05 O05 Q5 FG B3 141 100 — 190 


4 10:6 720 762 779 891 889 100 190 
694 700 "Ur s6 52 1921 242 100 190 
21 26 94 183 100 190 


(XX; YZ) 0-0 
(mX,nX;mX,nX) 50:5 0600 
(mX,nX;nX,mX) 05 > s 06 rê 
(nat, n; 32, kY) 05 = Oi 105 147 289 100 190 
ara M e r$ mi m 4r iu me ui 
piae pere de 758 Trt 779 795 806 869 922 100 190 
eek +1) P UE $6 86 $6 170 291 100 189 
»X+1;X+1,X) 11 4 QU qo 10 10 15 41 186 100 188 
. 27 43 9:6 21-7 100 190 


(X, X+1;Y,Y+1) 05 06 1:6 1 
= fuir o0 1 "m Il i7 52 08 106 237 100 100 
(x í ^ z i 732 800 s26 831 847 863 91-0 942 100 n 
p e ame 61:6 SE 3.8 49 54 75 91l 191 353 100 4 
fox-rg-nm o T y i$ 2a d £i 127 949 100 19 
wen Qj a oa OF To $i fe mo NE. 
m yr. TA oo 00 06 W AH bg 100 — 190 
(XY; x "o | qai 789 794 sos sd MA M 100 190 
(XY; Y X) "0 0 i os Bo t SEE ine 249 100 190 
(Xy; je m eh 3 isg 248 100 190 
Y; X2: S) 9.0 47 3 m 3.9 92 48 122 ELE T 
Y; XZ: D) pl de x o 10 d 20 109 214 100 190 
ros GO P gy xr P 2 4$ ua ce de m 
Gy; ae pen g H E oo mA 111 122 14:3 137 28:5 100 189 
(erga T s po on ah Oe ee l0 Ha 27 100 20 
seo? M two M $0. 38 67 100 10 190 
Er es 1 3 x E e J 1 v's - : 
BUILD oo oo Hon n m sou BP ig d 
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Similarity of test to presented pair 

Same versus different numerical order. There are five pairs of conditions in Expt I 
(XY; XZ: S) versus (XY; XZ: D), (KY; ZX: S) versus (XY; ZX: D), (XY; 
ZY: S) versus (XY ; ZY: D, (XY; YZ: S) versus (XY; YZ: D), and (XY; WZ: S) 
versus (XY; WZ: D)] and one pair of conditions in Expt II [(XY; WZ: S) versus 
(XY; WZ: D)] that were designed to determine whether the numerical order of the 
digits in a pair is an important cue in recognition memory. In the present context, 
‘numerical order’ simply refers to whether the first digit is greater than the second 
digit, e.g. 95, or vice versa, e.g. 59. On the average, there is a higher false recognition 


Table 4. Values (95) of R;(x) in Experiment II 
R;(x) in Experiment II 


Condition (x) Yó Y4 Y3 Y2 Yl N N93 N3 NM NS N 
en 704 812 83-9 856 874 879 901 915 919 100 223 
(XX; YZ) 05 05 33 238 423 $5 12-2 21-1 300 100 213 
E ne un) 353 477608 644 676 773 865 — 9L7 100 436 
(X, nX; YZ: 8) 36 58 129 178 20-0 32-9 43-1 50-2 100 225 


(X,X+1;X,X+1) 466 593 67-9 

: ;X, *9 706 
(X%,X+1;¥Z:8) 24 62 86 
(X, X-1;X,X—1) 369 462 57-8 
(X,X-1;YZ:S) 19 33 ` 


12-7 

26-2 

742 801 81-4 87-8 91-8 100 221 

109 129 190 23-3 38-1 514 100 2 

60-4 644 70-7 76-0 83-6 91-1 100 2 
2 


d Tl 104 1L9 166 194  3L3 464 100 211 
(XY, 22) 304 496 61-0 67-2 720 73:3 $28 890 950 100 418 
(XY; Z, nZ: S 00 06 14 24 24 47 31-6 100 212 
(XY.Z Bete l 09 L4 46 5l 55 11-0 491 100 218 
v eS EPA 09 23 32 49 565 194 459 100 217 
(XY; XZ: 8) 8) 05 1:5 2:9 4:4 58 124 425 100 207 
(XY; ZY. 8) A 38 94 122 136 164 53:0 100 213 
(XY; wz: s 24 47 109 132 156 217 542 100 212 
(XY; wz: D 133189 102 107 164 476 100 225 
(XY; 0Z. S 95 18 76 103 131 18-0 51-8 100 222 
(XY; 20:8 91 44 0602 84 102 155 416 100 220 
(XY; 12: 8 95 09 09 23 23 51 378 100 214 
(XY; Z1; S) oO 06 l4 19 24 52 38-4 100 211 
(0X; ox; 90 00 19 28 28 75 41-3 100 213 
(0X ; YZ: S) 6 641 73-6 798 81-6  s49 94-8 100 212 
(X0; X0) 0:0 0:5 0:5 0-9 3-7 37-8 100 214 
(X0; YZ: S) 525 095 762 803 81:6 839 93-7 100 223 
(X; 1X) 09 19 42 52 61 86 347 100 213 
UX; YZ: s) p 961 646 707 731 755 89.6 100 212 
(X1; X1) "M ME g 46-8 100 220 
(X1; YZ: S) os 424 599 013 636 673 899 100 217 

L9 62 91 105 152 467 100 210 


rate in the conditions where the 
ey have a different order, other things being equal. 
‘no’ responses in Slt andi ficant if X? tests are used to compare ‘yes’ and 
some cases. By itself, Nu e is there is a non-significant, opposite effect 1n 
tion memory of digit pairs "n nr » uc important cue in short-term recogni- 
important cue or that it cally. us means either that numerical order is never a 
there are other funotioni y contributes to the probability of recognizing a pair when 

ng cues. Some support for the latter alternative can b® 
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derived from the fact that the largest positive effects of numerical order were 
obtained in the conditions where the test pair had the highest degree of similarity 
to the presented pair (first or second digits identical). 5 

Same versus different items and position. There are four pairs of conditions in 
Expt I [(mX, nX; nX, mX) versus (mX, nX; Y, Z), (X, X+1; X+1, X) versus 
(X, X 21; Y, Z), (X, X—1; X — 1, X) versus (X, X — 7: Y, Z), and (XY; YX) versus 
(X Y; WZ: D)] that were designed to determine whether the false recognition rate 
is higher for test pairs that consist of the same two digits as those in the presented 
pair, but in the wrong positions. Each of the four comparisons is in the direction of 
greater false recognition rate for pairs having the two presented digits in reverse 
positions than for pairs having no digits in common with the presented pair, and the 
= 5-76, D.F. 1, P < 0-02). 


overall comparison is significant (X? 

Comparison of conditions (XY ; XZ: S), (XY; XZ: D), (XY; ZY: S), and XY; 
ZY: D) with (XY ; WZ: S) and (XY; WZ: D) in Expt I provides a test of the hypo- 
thesis that the false recognition rate is greater for test pairs having one digit in com- 

ition than for pairs having nothing in 


mon with the presented pair in the same pos! 
common with the presented pair. The results support the hypothesis and the effect 


is significant ( x = 7-96, D.F. 1, P < 0-01). In addition, the effect on false recognition 
rate appears to be greater for the second item than for the first item of the pair. The 


analogous comparison of conditions (XY; XZ: 8), (XY; ZY: S), and (XY; WZ:8) 
in Expt II supports the same conclusions, but is not significant. The three com- 
items’ for M, FO, and BO pre- 


parisons of ‘first items identical’ with “no common 1 
Sented pairs in Expt I are non-significant and inconsistent. However, for NCR pairs 


it is clear that false recognition rate is greater for test pairs with either the first or 
second item identical with the presented pair. 


When the test pair and the presented pair con on 
Wrong position, there is no significant effect on false recognition rate. 


tain one common digit, but in the 


> 
& 


Nature of the digits (0, 1, 2-9) 

There are three, theoretically distinct, ways of comparing recognition memory for 
pairs of the form 0X, X0, 1X, X1, and X Y. One can compare false recognition rates 
for test pairs of the form WZ following each of the different types of presented pairs. 

e recognition rates for different types of test pairs following 

VZ. Finally, one can compare correct recognition rates 

airs with 0 and 1 in them are easier to remember, then 
correct test pairs of the form WZ when the presented 
an incorrect test pair with a 0 


hould be easier to reject 
ir of the form WZ. Finally, it should be easier to 


One can compare fals 
Presented pairs of the form } 
for each of the pair types. Ip 
it should be casier to reject in 
Pair had a 0 or 1 in it, and its 
Or l in it after a presented pa 
recognize the presented pair correctly. . 

_ In order to evaluate the strength of the memory 
It is necessary to be sure that the *non-memory response erri eden 
test pairs of different types- This is obviously no problem in the firs o the above 
comparisons because all the test pairs are of the same type. However, in the last 
two comparisons, there may þe some non-memory differences ın the tendency to say 
"Yes? to test pesto of different types. The analogous problem occurs 1n signal detect- 


trace for pairs of different types, 
are the same for 
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ability experiments, where the solution to the problem has been to compute the 
‘receiver operating characteristic’ (ROC curve) for each condition. Applied to an 
experiment in recognition memory this function is more appropriately called the 
‘memory operating characteristic’ (MOC curve). The MOC curve is a plot of R;(x), 
the ‘correct recognition’ rate for some condition x in which the probe pair is identical 
with the presented pair, against R;(y), the ‘false recognition’ rate for some control 
condition y in which the probe pair is of the same type as in condition x, but not 
identical with the presented pair. Since the MOC curve is a plot of two cumulative 
probability functions, one against the other, the curve originates at (0, 0) and ends at 


er 


@---@ (OX; 0X) vs. (XY; OZ: S) 


Correct recognition rate 


O---o (X0; XO) vs. (XY; Z0: S) | 
O—oO (IX; 1X) vs. (XY; 1Z: S) 
@— (XI; XI) vs. (XY; ZI: S) 1 


— (XY; XY) vs. (XY; WZ: S) 


= el) 
0-2 0-4 0-6 0-8 10 
False recognition rate 


Memory operating characteristic’ (MOC) curves for 0X, X0, 1X, X1, 
and XY pairs in Expt. II. 


Fig. 1. 


Li), Ta ; 
de re poe pair is remembered better than another type of digit put 
the second kso con "i the first type of digit pair will lie above the MOC curve for 
rate, the correct, inca | ian This means that, for all values of the false rocognitiot, 
recognition rate for ee for m first type of pair is greater than the corre? 

False recoqni; ype of pair. 
(X0; YZ: 8) ux te 0r presented pairs containing 0 or 1. Conditions (0X ; YZ: S) 
pairs of the same tra * 8), (X1; YZ: S) and (XY; WZ: 8) in Expt II have j a 
(XY; WZ: D) does not ie differ only in the nature of the presented pair. Sinc? 
for all subsequent Statisti T from (XY; WZ : S), these two conditions are combine 
nition rates for the Sewanee to increase the number of cases. False recog- 
Presented pairg beginnin, ve types of presented pairs fall into three categories: 
nition rate than ie with zero (0X) produce a significantly lower false reco’ 
Pairs ending with zero (X0) and beginning with one (7 X» 


E ES 
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which in turn have a lower false recognition rate than pairs ending in one (XI) or 
having no zero or one (XY) (x? = 6:25, D.F. 1, P < 0-02 and y? = 11-12, D.F. 1, 
P « 0-001, respectively. 

False recognition rates for test pairs containing 0 or 1. Conditions (XY; 0Z: 8), 
(XY; Z0: 8), (XY; 1Z: S), (XY; Z1: S) and (XY; WZ: S) in Expt II have pre- 
Sented pairs of the same type and differ only in the nature of the test pair. False 
recognition rates are substantially lower for test pairs containing a 0 or 1 ( Xy? = 23-23, 
D.F. 1, P < 0-001), but test pairs of the form 0X appear to have a higher false recog- 
nition rate than pairs of the form X0, IX, or XI. 

Correct recognition rates for pairs containing 0 or 1. Comparison of the correct 
recognition rate in conditions (0X ; 0X), (X0; X0), (1X; 1X), and (X1; XZ) with 
(XY; XY) in Expt II is biased against the conditions with 0's or 1’s in them because 
of their lower false recognition rate. In spite of this, a Kolmogorov-Smirnov test 
on the cumulative recognition functions shows that the correct recognition rate is 
higher in (0X; 0X), (X0; X0), and (1X; 1X) than in (XY; XY) [D = 156%, 
P < 0.01; D = 20.9%, P < 0.001; D=113%, P< 0-06, respectively]. The 
correct recognition rate in (X1; X1) is not significantly different from the rate in 
(XY ; XY). The MOC curves for each of the five types of pairs is presented in Fig. 1. 
MOC curves control for differences in response Tue by pam We er 
rate a F 'ecognition rate for each type of test pair, & versus 
dae remm Z0: S), (1X ; 1X) versus (CY IXS); (X1; X1) 
versus (XY; ? XI: 8), and (XY; XY) versus Xr. WZ : S). The MOC curves indicate 

the second position, or a one in 


that pairs wi ‘o in the first position, a zero m 
s with a zero in the p Dam d ne 
the first position are easier to remember than pairs with a one in the second position 


Or pairs with no zero or one. 
Nature of the relation between the digits (I, M, vin BO, a CR) 

False recognition rates for different types of presented pairs. Conditions (XX x YA) 
(X, nX; YE. S, (X, X4 1; Y2: 8). (X, X-1; YZ:8) and (X Y; WZ: S) in Expt II 
have t uni" er e t e and differ only in the nature of the relationship of the 
ee rate is lower for I and higher for M 


digits in the presented pair. The false recognition rat 
Presented m than = NCR presented pairs (X? = 8:99, D.F. 1, P < 0-01 and 


Pus tively). FO and BO presented pairs did not differ 

EE re eis AP 4 The analogous comparisons in Expt II 

Significantly from NOR presented PIE for Z, M, and BO pairs than for NCR and 

Showed slightly lower false recognition 7 iat E ats P 

"O pair fo re significant. M k : 
pairs, but no differences We 3 — ETE 

False r u n vates for different types of test pairs. Corann (X E np : 
es ecognátion 1 wg (XY; Z, 2-1: S), and (XY; WZ: S) in Expt IT hav 
"bi, A (X i ZZ ia ar and differ only in the nature of the deam on 
digits nis b nein, Tho false recognition rate is -—— ates 3 A " be ot E 

he tes i alee Eu 3 

i m = 1500, D.F. l, £ < ix & , 
Pairs then for NOR test L2 y 26515, n.r. 1, P < 002, respectively). 

< 0:02; y2 = 5: ds >A : : 

Dites ken ere for I Jus z^ E^ X e RS X Tar ox, x : P 
aa ratesin En is biased against the Z, M, FO and BO 
conditio er A er false recognition rate. In spite of this, a Kolmo- 

itions because of their low ^ 
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gorov-Smirnov test on the cumulative recognition functions shows that the Hine 
recognition rate is significantly greater for I and FO pairs than NCR pairs (D= 34 Yo» 
P < 0:001 and D = 132%, P < 0:02, respectively). M and BO pairs are not signi- 
ficantly different from NCR pairs. The analogous comparisons in Expt I show a 
significantly higher correct recognition rate for I pairs than for NCR pairs (D = 
242%, P < 0-001) and no significant differences among M, FO, BO, NCR pairs. 


0-4 Le EN; 
E a| 


Correct recognition rato 


eo—e M+FO+BO 


NCR 


= | 
q 0-2 04 0-6 0-8 1-0 


False recognition rate 


Fig. 2. ‘Memory operating characteristic’ (MOC) curves for J, M, FO, BO, 
and NCR pairs in Expt II. 


Fat ag for the pairs with different types of relationships between mee 
make the iem s ve A, FO, and BO pairs have been averaged into one curve a 
better than the ee Pairs consisting of two identical digits are remembered ak 

FO, and BO pairs er types of pairs, and there appears to be some superiority for 3 “ 
former, over NCR pairs, but the latter difference is much smaller than thi 


Unle Discussion 
— ihe Rh ie ige associate procedure where every response item ks ES 
the stimulus for p y us experiences a, peculiar kind of frustration in spect 5 
if there is only one it o the first item of a serial list. The frustration is quite ac = 
Within an Bet gie in the list, because then the problem is difficult to i2? n 
follows. Before and a of memory the solution to the problem may mr 
motivated subject is a presentation of an item, a well-instructed and W vi 
therefore, by simple és Ds something like ‘ is the presented item wre 
the internal repr nuguity, associations will be formed in both directions betwe 
presentative of the presented item and the internal representative p 


Recognition memory for pairs of digits 273 
$ is the presented item’. At the time of recall a subject is able to activate the 
internal representative of ‘ is the presented item’; and, if the association from 
is the presented item’ to the representative of the presented item is strong 
enough, then the presented item is recalled. 

Recognition memory simply tests the strength of the reverse association, from the 
representative of the test item to the representative of‘ is the presented item’. 
If the association is strong enough to activate the representative of * is the 
presented item’, then the subject says ‘yes’. The exact nature of the internally 
generated concept, which has been symbolized by * is the presented item’, is 
irrelevant to the present discussion. It makes no difference what the exact words are 
or even whether the concept is verbalizable at all. The conscious Or unconscious 
nature of the concept activation process is also irrelevant, as are individual differ- 


ences. 
In the present study the present 


ed ‘item’ is a pair of digits. During presentation 
of a pair, an association is formed between the representative of the presented 
pair and the representative of X. js the presented pair’. When the test pair is 
identical to the presented pair, then the strength of this association is being tested. 
When the test pair is different from the presented pair, then what is being tested is the 
Strength of the association between the representative of the test pair and the 
representative of ‘ is the presented pair’. , . . 
If the internal representative of 74 has no more in common with the internal 
representatives of 47, 73, or 94 than it has in common with the internal repre- 
sentatives of 58, 92, 35, ete., then we should expect the false recognition rates to be 
identical for incorrect test pairs with different degrees of similarity to the presented 
pair. This is not the case. Test pairs with the higher degrees of identical elements’ 
similarity (two identical digits in reversed positions or one identical item in the 
identical position) have significantly higher false recognition rates than test pairs 
With lower degrees of similarity. This suggests that the internal representative of 74 
is composed of the sequential activation of the internal representatives of 7 and 4. 
input to ther 


Tieren ! 2 ovid epresentative of * is the presented 
esentative of 7 provides SUE : : 
pair’. E en of ‘7 in the first position provides even more input to the 


repre i ‘ «the presented pair". E a 
an nee: uir clearly indicate that the probability o activare 


‘ à t pair is not a simple multi- 
MES . air’ in response to the ‚goes pai pult: 
riean te presento probability of activating js “the presented puit 5n 
espor TRENON, I 4 of the pair. The evidence for this assertion 1s that the 
ratio rv Lage treme XZ:S) is much greater than the ratio R(XY; XZ :8)/ 
R um Rotel ig: m f i. Other ratio tests also fail to show the equality 
(XY; WZ:8) for all values © tive probability model. The failure of the simple 
Predicted by the simple multiplica f the whole is an 


multiplieati imply that the representative O l 
es rapariga b ard Ardao ger. Di E 
ible unit, unrelate! 


hy " Um Pho relationship between similarity and false 
et uil i hy th teda nm ee 
each element of the pair provides input to the ^ eg 9 t se ta a and: thi 
Pair’, but there is p non-linear relationship between the ey e " Aue e 
Probabilit; ont One such non-linear relation would be a threshold function. 
y of activation. Gen. Psych. 57, 3, 4 
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The only type of similarity demonstrated to affect false recognition rate in the 
present experiments was identical elements similarity. The only type of relational 
similarity investigated in a systematic manner was the numerical order of the two 
digits in the pair, and numerical order had only a small and insignificant effect on 
false recognition rate. It seems likely that, if there is an effect of any type of relational 
similarity, it is small enough to require a much larger number of trials or subjects 
in order to demonstrate it than were used in the present experiments. 

Pairs of the form XI appear to be remembered slightly better than pairs of the 
form XY; pairs of the form 0X, X0, 1X, and XX are remembered much better than 
XY pairs. Pairs with numerical relations more complex than identity (such as 
multiples, forward sequences, and backward sequences) are remembered a little 
better than X Y pairs with no such numerical relations between their digits, but 
the difference is quite small. The present study was designed to demonstrate the 
existence of such differences and their approximate magnitude. Explanation of the 
differences seems difficult, but one can hazard the guess that subjects classify pairs 
into types. This means that a presented pair activates other concepts in associative 
memory that become associated to ‘ is the presented pair’ and thus provide 
additional cues for correct recognition. It seems likely that the defining concepts for 

special" pairs are simpler, for example, in number of ‘words’. ‘Ordinary’ pairs are 
very likely defined negatively, that is, ‘not two identical items’, ‘not containing a 0’; 
ete. If there is only a limited amount of time for activating these defining concepts 
E UN no conscious intent to activate them, then the positive defining 
PP "e he pairs will be more likely to be activated during both presentan 
better replica "s rs defining concepts of ordinary pairs. Thus, there will ; 
for ordinary dem e memory trace and the retrieval process for special pairs Ta 
Eos dur i ne could also argue that the number of pairs in any special dine 
m micro ae ad of pairs in the ordinary class, which makes the defining 

e cue for special pairs than for ordinary pairs. 
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THE DEVELOPMENT OF A KEYBOARD TRAINING 
SITUATION IN MINIATURE 


By J. A. LEONARD* 
Medical Research Council Applied Psychology Research Unit, Cambridge 


In this paper, the author describes progressive changes which have taken place in a 
methodology for the study of keyboard tasks. The S-R relationships progressed from a lab- 
oratory abstraction to one having high face validity; practice was extended from a single 
session to programmes in which two sessions were given on each of ten days; and the relation- 
Ship between the experimenter and the subjects became increasingly similar to that found in 
actual training situations. These changes are illustrated by examples drawn from the author's 
work. It is claimed that increasing the general face-validity of the laboratory approach may 


enhance tho possibilities of studying *pure' problems. 


I. INTRODUCTION 

Most research workers, at various stages of their work, have come up against the 
Problems concerning the extent to which the tasks which they have chosen as experi- 
mental media influence not merely the specific results which they obtain, but much of 
the thinking about their subject-matter. There is, of course, the other equally in- 
articular problem, and tackled it in 


teresting question asto why they have chosen a p 
the form of certain tasks—rather than other problems and other tasks—but that is 


another story. , 2 . 
It would, presumably, be generally agreed that in the laboratory, one is dealing 
With situations which are abstractions of realdife situations. That is to say, 
having decided to investigate a certain aspect of human performance, or of human 
Conduct, one seeks to distil its essence, and make this concrete in a simplified, con- 
trollable form, suitable for experimental manipulation. It is necessary, therefore, 
to mention eit in passing two points. It seems likely that one of the features which 
Our present phase of d evelopment as à science will be remembered by, is the growing 
Awareness of the extent to which the choice of experimental er determines the 
Seneralizations which are subsequently put forward, not merely to the profession, but 
also to society in general. The second point is that there is vis Er possibility 
experimental situations become “functionally autonomous ; in the sense that they 
iginal setting, and create their own 


ay nap ff from their or 
e€ a built-in tendency to shoot Tite performing an obedient rite, the whole pro- 


Mbit and ith sate 
solar systems, with sa rt é 
cedure increasingly removed from the original intention. 
y in which, over the past ten years or so, the 


It is j ne the manner in W. 
E ta M has been working, has undergone a gradual change. 
hi 


; have been added. It is intended 
ome ained, and a few others 7 

a ani probiers es p reference to two fairly easily observable features, and 
One whi reda a d een a change in the nature of the Stimulus- 
rather less so: 2 


in the concept of ‘practice’; 
sponse fi there n a change in ; 
eature; secondly, 
artment, University of Nottingham. 
ology Dep: E 


here has b 
has bee 


* Now at Psych! 
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and thirdly, there is the rather more elusive feature concerning the changed relation- 
ship between the subject and the experimenter. 

It will be realized that the changes to be described are also reflected in the work of 
others, and that this is yet another manifestation of the Zeitgeist. But it is intended to 
use some of the author's old and more recent results, more by way of illustrating 
the changes, than in order to discuss specific issues. 


II. CHANGES IN THE S-R RELATION 


The author had become specifically interested in the problem of ‘effector’ antici- 
pation, and happened upon an apparatus solution which enabled one to demon- 
strate one of the characteristics of all useful anticipation (Leonard, 1953); anticipa- 
tion may allow one to perform more speedily, it certainly allows one to perform more 
smoothly, with one response merging into the next without any hesitation. The parti- 
cular task was never used again subsequently, but the apparatus has been found 
convenient for other purposes, and its display-control set-up is shown in Fig. 1. 
The display of five lights was arranged in a pentagon (the reader should disregard 
the aperture in the centre at this stage) and the control consisted of five disks set in & 
corresponding pentagon, with a homing disk in the centre. The S-R relation was 
quite simple: to make a correct response, the subject had to move the stylus, which 
can be seen lying on the panel, from the homing disk to the corresponding disk: 1 
the light at 12 o'clock was on, the move had to be to the disk at 12 o'clock, and 50 
on: today one speaks of one-to-one matching, and high compatibility. In this type of 
apparatus the display would change whenever the subject made a correct response: 
t ur rrr unit of performance was a series of fifty stimuli. The scoring Was : 
re times per unit, number of errors, and of paper records giving rather mor 

results about the constituents of each response. 
keys to respo p" display of five lights in a row was used next, with five us 
wassisht pond with. The display was now made to change whether the respo! E 
th „eb or wrong, and the input included one in which there was a frequency bia® 
atis to say, on 


Ec (ef. bra ee could be made to appear much more frequently an: 
irei in S-R complication was to make use of a simple, number pen 
the key on the Sex Fig. 2 on the left; now, the digit one required the subject to S ois 
being visible te ^s 3 the digit two the key next to it, and so on, the labels on ae 
but still one in ep ne This is a slightly more difficult task, as will be see? ™ 

Logically, thor i e display item only appeared at any one time. ati- 
bility was to chos : of course not chronologically, the next step in S-R ite od 
respond to the 1g : display which consisted of five pure tones, the subject havt naf 
highest with the : tone by pressing the key on the left (key one in Fig 2); pe 

1 B sat Fa key to the right, and so on. an 
equiprobably c an that this was found to be a diffieult task to teach BR 0 
study Steiner hes used ; it can be recommended to anybody who ee gP 
pairing, subjects are hab! E ir presence of complete objective certainty E S uti 
for some considerable fine remain in a measurable state of subjective unce 


An even sim 


Up to this : igpla 
i nl always been a ‘simple’ one-to-one relation between disp 
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Fig. 1. View of five-choice appar 
the central aperture while the co! 
Patch shown in the centre of the 


Inline display and keyboard. 


Fig. 2 
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and control. There was only one departure from this in a study with the stylus 
apparatus, when a colour inline display was used (sited at the back of the centre 
aperture shown in Fig. 1) where the relation between colour displayed and ‘correct 
disk was rather arbitrary (cf. Leonard, 1964). 

Again, up to now, the subject had always been presented with one display item at a 
time, no preview at all. Branching off, therefore, from the five-alternative number, 
inline task, printed strips were now used like that shown in Table 1. The S-R coding 
was still the same, and it will be noticed that here a heavily biased input was 
employed: there were on average about eight times more ‘threes’ than any of the 
other numbers. The main difficulty in this type of ‘copying’ task is for the subject 
not to lose his place in the list. This was overcome by drawing lines between groups 
of five digits, and providing the subject with an auditory thump after each fifth 


response; as well as with a re-setable counter which told him how many responses he 
had made. 


Table 1. Example of material used for the copying experiments 


(The input is heavily biased on source 3, there are dividing lines between successive groups of 
five items, and the end of each group is labelled to allow the subject to make use of the response 
counter.) 


23342 3513 


S,/8eeeg | asees $ $994 
5 10 15 | 20 25 
da SER $ uH s] $ $94 $ g 3 & 

30 35 | 40 | 45 50 


Table 2. Example of list used for the word-copying experiment 


HANDS ARSON 
HOODS OTHER 
TRASH SHEAR 
ROAST SNEER 
SHOAL HEATS 


Now with this task one is approaching something like face-validity, in the sense 


that, on a very small scale, this might be said to resemble something like a re? 
copying task: resemblin 


outside the iy, g just a bit more closely something that might take Low 
[cwm oe p The next step from here was to go to meaningful words. e 
brilliant ut = x Conrad had already done most of the spade work by Re. 
most frequent N us of ‘ʻADEHLNORST’. These are, with one exception, the " 
vocabularies a ^n of the alphabet in English usage and it is possible to make : 
put, is shown es n of meaningful words from them. The use to which they hc 
from left to Pr ES using two keyboards, the keys were labelled aD HENNON os 
each. To enable thes the input was ‘grouped’ in meaningful words of five let t6 
each word; the lam, subject to keep his place in the'list there was a lamp ed 
and then the next A stay on until the last letter of a word had been key® p 
‘thump’ described ar come on: this method was used in preference to K 
relation goes, T on. That is the story as far as the development of the 


Development of a keyboard training situation in miniature 2 


Table 3. The experimental plan used for the most recent 
series of experiments 


Day 1 
Session 1, Session 2, 
a.m. p.m. 
Block (14 min. rest) Block Extent of practice 
2 Days 1-10: Monday-Friday of 2 successive weeks 
50 50 50 50 50 Each Trial: 50 Responses 
R R R R R Each Block: 250 Responses 
E E E E E Each Session: 500 Responses 
S S S N S Each Day: 1,000 Responses 
P P P P P Total: 10,000 Responses 
o oO o o o 
N N N N N 
8 8 8 S S 
E E E E E 
S 8 S 8 S 


60 


Seconds 


40 


30 


4 


3 
Trials 


w 


Mean times per trial (n = 10/group); 
Depant, m y B (control); 

Fig. 3. Results of study of transfer (Eom ta); _.-, group A (control); ..., group (ei ) 
X —x, condition (1); @—@» pres D (experimental). 


— group C (experimental); — 8 


79 
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III. CHANGES IN THE CONCEPT OF PRACTICE 
On the practice side one could be much briefer, and confine oneself to the simple 
statement that one started off with the idea that asking subjects to make 200 re- 
sponses during a single session, and comparing the first with the last fifty, would be 
quite adequate; more recently the standard design has been the arrangement shown 
in Table 3: subjects came twice a day for a fortnight, 10 working days. Each day 


180 
170 
160 
150 
140 
130 
120 
110 
100 
90 
80 
70 
60 
50 
40 
30 
20 


Seconds (50 correct responses) 


10 
las » T 9 li 13 15 17 19 
2 4 6 8 10 12, 14 16 18 20 
a2eREeEH Ec Z2: 


$5 Blocks of 5 runs of 50 correct responses 
ig. 4. Resul i 

finis a ae a five-choice coding study (from Leonard, 1964). Learning curves for 
@—@, colour pe oding study; each point is the average of 25 values (5 subjects x 5 runs): 


Pie rt . a 4 
position per visi aaa ®---®, colour per vision; x—x, position per touch; X" X» 
Ion. (Five subjects in each group.) 


they att 
e tg e m sessions. During each session they had to make a total of = 
responses per suited D trials of fifty responses. One therefore had some 1 ge 
effects over the last ibi much of the data analysis concerned itself with compar? 
But this is perha 0 of these. dh 
atid to underline “ot point at which to introduce some of the results opie 
terms of time per r ange of medium in this way. Mostly, these results will be 
“sponse or per trial, for generally errors were kept down to abou 


2%. Group: j i j 
j^ ups of six subjects or so were used typically in designs in which each subJe® 


^u 


B: 
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was exposed to one condition only. It should be pointed out, however, that for most 
of the critical conditions there are several repeat studies. Fig. 3 shows the results from 
an unpublished study (Leonard, 1952). The apparatus used was the old five-choice, 
and it was desired to show the differential effects obtained when transferring from a 
non-anticipatory to an anticipatory condition, and vice versa. There were two 
control groups of ten subjects each: the curve on top shows the performance for non- 
anticipation, and the one along the bottom, that for anticipation. And there were two 
experimental groups of ten subjects each: one starting with non-anticipation u 
alternating with anticipation, and the other the other way round. To begin with, a 


0:800 
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Fig. 5. Results from & study dar ih 
with that of a group ee 
Q— 9, 2 sessions per day for 
| lete transfer 

: i ense that there was comp 

ned, in the $ 
t was obtal 


icipati rtial positive transfer 
: oimatti anticipation, but only par | 
^ areae But towards the end of practice 
ation 


d vanished. 


clear differential effec 
When going from non-an 
When going from anticip 
this differential effect ha T 

‘The end of practice’, that is nn er | 
trials of fifty responses pute (1904). A modified version of the stylus "e 
Shows the results frg Lent tion between S_R coding and the m 00 = 
Was used to study the interro s it suffices to say that a rather 


Ä t purpose P 
Jor our presen 
movements of one's hand. F sA of ~ hand was observed early on in training, but 


Arge effect of Ma rd reduced by the end of practice. The main point 1s 
lat this effect had beco 


t: there were, as can be seen in Fig. 3, eight 
ust one experimental session. lig. 4 
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that Fig. 4 is a practice curve in which there are 10 days along the horizontal scale, "E 
with subjects producing at least 500 responses during one daily session. 

"This was still not the final form of the practice design: Fig. 5 shows results obtained 
during a lengthy series of pilot experiments on practice designs: the dotted line 
represents performance of a group of subjects who attended for one session daily; 
in two blocks of five trials of fifty responses each; the solid line shows the perfor- 
mance of another group the treatment of which was comparable to the first group's in 
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Fig. 6. Resuli 
1965): ne ape m a study comparing four different types of display (from Leonard i New 
auditory ; @---@, numerical projected ; 8— 6, positional; 9 4+ @, numerical pun 


all respects, bu 5 s ow 
had 1000 a m the subjects attended for two sessions daily, so that one 7 


. H on 
timo scale ea far 5 a day. This figure is plotted block by block, and not on & | 
task with a 68 vA 


P oium is concerned. The task, by the way, was a five-alterna 
control a keyhoa requency bias on one source; the display five neon lamps; an 


" : ya 
little difference, In ss ow these results were interpreted in the sense that there P 


over B days. This is sort of task, between giving ten sessions spread over ^ | 
wet: koe His ei that one could either confine testing to one week 9 4 E 
week to introduce cha of data, and use the second and presumably more ‘St 


Hig. 6 shows how ica. the experimental conditions. 


mentioned earlier: there 


H ; 
sign was used to compare some of the different display | 
distance of the others t 


jing 


owards the beginning of the second week. One further do 
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can be seen the performance of the ‘number inline’ group, with the performance of 
the group responding to one of five lamps making up the simpler of the two bottom 
lines. The remaining curve is that of the ‘copying’ group, which starts off rather more 
slowly and then drops down to become comparable to that of the ‘five lamps’ 
group. It will be recalled that the copying group had the same S-R coding as the 


number inline group, but that there was full preview provided. 
It should be noted that from about the second half of the first week onwards, the 
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in which on 


Fig. 7. Results from a mes È 
throughout training, while an 
a D New to 13th session: @---@, 
O—O, errors. Speed instructions up to 

Fig. 9 are in closely similar places for all groups— 


later. Fig. 7 shows one way of varying experi- 


d ; second week. One group of subjects was given what 
mq a or date instructions: ‘Perform as fast as des page aie 
with on bees re than one error per ae epee en ed speed 
the out making mor dotted lines in the figure) their instructions x g poe 

„ae other group (the do ing errors. Then, on the afternoon of the Tuesday of the 
italy; without discourag = was asked to accept the accuracy level of the first 
Soon “week, the second Var ^ lower set of curves, the errors came down straight 
ap (and did s forall weder over the remaining 33 days performance was only 


Slight ower which had started with the 

i y and not sig nificantly than that of the group hic tec 

ui igni t s Replication with a different display condition gave a 
ns. 


Stringent accuracy instructio 


Ups and downs on all the curves n 


a point which is considered agam 
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very similar result. (The results shown in Figs. 6 and 7 were reported by Leonard & 
Newman (1965).) 

Fig. 8 shows the result of a study (Leonard & Newman, 19645) on an old problem: 
how one can tell whether subjects are typing in terms of letters rather than in terms 
of some higher order ‘habits’ or units such as words. Taking the basic ‘AD EHLNORST' 
vocabulary as the starting-point, it was argued that if one trained subjects on one 
sample of words and then transferred them to another, comparable set of words, 
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3 X— X, large vocabulary, late transfer. 


"" ee decrement in performance if the subjects had already lit 
guneretoautlin mn E erial in terms of words, that is to say, if they had learne n 
still dealing with. the complex and specific motor patterns; but as long as they oe 
group was Trained. 7s Input letter-by-letter, there should be little or no e ni 
Then, at the same : IR word vocabulary, and another on a 10-word vocabu a p 
another sample of wp during the second week, each group was transferre ; 
the 100-word grou Fe: ponding Size. As can be seen, there was no effect bie 
group. P (the thin, solid line) but there was an effect with the 10-w 
retis bx Section, a change in the manner of examining results eT 
fifties: Tesh e^ iria the type of analysis which was much in vogue up to the vg 
of a certain d E tibutions from which one can see the effect of a ‘machine : 
1n duration when subjects had to deal with either an equiprobable (upper ie 
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of figure) or a heavily biased input (lower half of figure). As a comparison of the solid 
with the dotted lines shows, it turned out that with this particular lag only the subject 
having to deal with a heavily biased input suffered some decrement, though not as 


much as might have been expected (Leonard, 1958). 
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Fig. 10 has a more contemporary look. In Fig. 9, in which four different display 
conditions were compared, there were ups and downs which were in closely similar 
places for all four curves. There is evidence now that these variations are mainly 
related to fluctuations of the frequency bias in the input. A basic sequence of 10,000 
stimuli having an average bias of 68%, on source three was used. When this sequence 
is broken up into trials of fifty, there will be some trials with an above-average and 
some trials with a below-average bias. In a recent study the details of how subjects 
“follow the bias’ was examined by carrying out analyses of successive responses. 
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Fig.10. Changes in response time when subjects had to respond to a very long run 
of the same stimulus embedded in other stimuli. 


E 10 shows what happened when subjects had to respond to a ‘run’ of are 
onsecutive ‘threes’ during one of the trials: they were rather slow on the 


a but settled down pretty smartly to a fairly steady level (cf. Leonard, 
Newman & Carpenter, 1966) 


IV. THE RELATION BETWEEN EXPERIMENTER AND SUBJECTS 


To wind up this section, a few words about what appeared to be necessary in the 
relationship between experimenter and subject seem indicated. In the experimen rà 
set-up described, the subject sits inside a ‘noise attenuating’ cubicle and the exper 
menter outside with the noisy equipment. Subjects are watched through & er 
m screen. The subject knows that he is being watched, but having the sere 
to ihe =: ‚to move about without distracting the subject. The experimenter d " 
in M Nah a one-way intercom; the subject still talks back by ei 
each trial raising his voice. Most of the conversation is one-way: at the € 

rial the subject is told the time per trial and the number of errors made- 


most experiments this has been all the knowledge of results given to the subject 
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One tries to persuade the subjects to maintain a constant aim: to attempt to 
inerease their speed without lowering their accuracy. This means, among other 
things, that some over eager subjects may have to be quietened down, while the 
more timid may have to be encouraged. What has been most surprising is that 
subjects, mostly sailors, did not seem to find this 10-day schedule as boring as one 
might think. On the whole, co-operation was good, and was shown by the fact that 
good performances were still obtained on the last Friday afternoon which was 
followed by week-end leave. What is more, there were some subjects, usually the 
better ones, who really enjoyed what they came to regard as à challenge; and at the 
other end of the scale there were those who arrived firmly convinced that they were 
no good at this sort of thing, or indeed at anything, and who were sometimes 
touchingly grateful by the end of the fortnight because they had been brought to 
levels of performance which were respectably close to the group average. Between- 
subject rivalry was hardly ever encouraged, but within-subject improvement was 
stressed. In short, it is not thought to be useful in this type of experiment to give 
subjects a ‘standard’ treatment throughout, and that it is worth taking the risks 
inherent in this attitude. The only ground on which subjects were rejected was 
detected apparatus failure, a drop-out of more than one day during practice, or 


previous experience with the experimental or a similar task. 


V. SOME SPECIFIC CONCLUSIONS 
This account covers roughly a decade of work. Rome pua siino con- 
clusions are summarized before returning to the main discussion. As far as the study 
of different S-R relations is concerned, it has been possible to show differences 
between conditions which appeared to resist the effects of mn as far as it was 
practicable to take ib: even the apparently simple mar 7 d display could not 
be broucht to the level of the five light, positional rank ^ is = that the same 
Eesti hars never been used on both codes, but suiiicien ata from many groups 

enter feel confident that much 
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relation which 
z, and about the re ae 
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VI. Discussion 
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in typewriting training was established (Leonard & u me keyboard training 
version was used to illustrate some possibilities of au re m programme : 
(Leonard & Newman, 19644). It is certain that by en coin which face w 
better understanding has been gained of some of the p" keyboard w ord. bi 
practitioners, administrators, instructors, and Lore vpn e fm task on > 
aim of this paper has been to show that by increasing 2 attemp to deal with ' fun a 
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THE EFFECT OF LEARNING INSTRUCTION ON MOTOR 
AND VERBAL RESPONSES IN RECALL 


> Bv FITZ J. TAYLOR 
Hatfield College of Technology, Hatfield, Herts 


An experiment was designed to compare the effect of instruction (set) on verbal performance 
(recall) on the one hand and on overt behaviour (application) on the other. The experiment, 
nd three types of instruction procedures, showed that 


using six groups of twenty subjects a 

(a) a set-to-recall led to high recall-scores but low application scores; (b) a set-to-apply led to high 
application-scores and low recall-scores; (c) most surprising of all a learning instruction by which 
subjects were asked merely to learn without any indication of the purpose for learning resulted 
in significantly lower application and lower recall scores than either of the other two sets. Thus 
it seems that even a wrong instruction can sometimes be better than no instruction at all. 


at information which has been learned can become 


apparent in at least two forms. It may emerge in ideational form such as recall or 
recognition or it may manifest itself in subsequent activity. The question as to what 
determined the preferred form for a given individual led Belbin to hypothesize that 
the manner in which information is retained (either in memory or for use in relevant 
action) is determined at the time of learning and conditioned by previously learned 
responses. Postman & Jenkins (1948 demonstrated that different learning instruc- 
tions resulted in significantly different retention scores. Tt still remains, however, to 


put Belbin's view to the test and see whether a set towards learning in-order-to-use 
owards learning in-order-to-recall renders 


would facilitate overt behaviour while a set ti : ^ ; 
a subject better able to recall. Accordingly, an experiment was designed to look into 
this problem. Two hypotheses were set up: first that recall performance would be 
Optimal if preceded by a recall set at the time of learning; secondly that overt- 
behavioural performance (application) would be optimal if preceded by = set-to-use 


the information. 


Eunice Belbin (1956) showed th 


METHOD 
s xperiment was divided into two parts 
The i n shown in Table 1. The experimen ; d 
(i > of the ape us m] y allocated to three groups of twenty; subjects were 
tested ih ed sixty su K arb group A were given pplication instructions, group B were 
Given en ni e e ed. a C were given *Jearning To In Part I all subjects 
all instructions ji tested for recall. 
wi ee B subjects were A 
e a foPapplieatioz; in dme a dotting machine, and actual operation of the 
machi = involved instructo comprise oden box with a slot towards the left-hand side 
aine. This piece of equipmen 


d a wo! 
of the upp f JI of paper tape is rotated by a motor so that the tape slowly passes 
er surface; & TO. 
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to see how well you apply what you have learned. Is that clear? You may begin.’ Each subject 
was then presented with a learning sheet which read: 

“The dotting machine is an instrument used by psychologists. It has been employed in the 
study of skills, attention, personality types and perceptual functions. It is a small piece of 
equipment comprising principally, a wooden box (7-5 in. x 12-5 in. x 7-5 in.) with a slot 
(1-0 in. x 2-8 in.) towards the left hand side of the upper surface. A roll of paper tape is attached 
and is rotated by a motor so that the tape slowly passes across the slot. 


Table 1. The plan of the experiment 


Group Instructions Test 
Parti 
A Application Application 
B Recall Application 
c Learning Application 
Part Il 
A Application Recall 
B Recall Recall 
Learning Recall 


“During the experiment the individual is asked to mark the circles which appear on the tape 
= it passes the slot. The more he is able to mark the higher will be his score. It has been foun 
that the best way to mark the dotting machine is firstly to stand before it; secondly, to use & 
pencil in preference to any other writing implement; thirdly, to keep within the limit of the 
slot which is marked 0-5 to 1-5; fourthly, to keep your preferred hand in contact with the spot 
us hand”; and lastly, to keep the free hand in a fixed position, preferably behind your 


era; after the learning session each subject received the application test arn 
highest Ey e you will find a dotting machine. I would like you to operate it so as to got 
While e ee can. You have two minutes. Is that clear? Now you may begin." "uU 
folita secs m performed on the machine his application score was recorded. e 5 
yit a $ in the final paragraph of the learning sheet were used as the en 
ee ie t hp cies ened observed and noted whether the subject put these points Y 
Vübienk ga med sis for two minutes and was divided into twelve 10 sec. intervals. " h- 
Out 8 l0 nen dens e Y mark for each of the five points that he applied continuously thr o pl 
twelve tiarks pa er for the test as a whole, a subject could receive a maxume 
placed in Dio te of the following: (a) standing while operating the machine (& char d i 
a black ballpoint a the machine) ; (b) using a pencil (the subject had a choice of the Pd 
(d) keeping the o = us red ballpoint); (c) keeping his marks within the indicated limits . ing 
the free hand in P = ae hand in contact with a spot marked ‘hand’ on the machine; (6) pos 
one mark if he roc ed position during the testing session. In addition the subject was aw the 
cubicle. The total kr the dotting machine from two alternatives when he entere 
Group B. nl le score was therefore 61 marks. 
a short passage io ie me group were given the recall instructions: ‘I am going to & 
five minutes to learn m rm passage describes an apparatus used in psychology. You Xi-pen 
test to see how much of it ter the five minutes are up I will give you a short Us ane was 
then handed the same los you can remember. Is that clear? You may begin.’ Each sub) 


N E i ^ T ro 

identical to that for ipis sheet as group A. After the learning session the procedur 

Group C. Subjects in thia > ive yOu 

a short ee en group were given the learning instructions: ‘I am going to giva ve 

five minutes to learn a his passage describes an apparatus used in psychology- You wi : e 

PE a "ed s that clear? You may begin.’ This was again followed by the Sa pine 
Wo groups. All three groups therefore were tested on the dotting M% 


ivo you 
ill have 
cil 
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Procedure: Part II 

Group A. This group received the application instruction given to group A in Part I of the 
experiment. They were then presented with the learning sheet. Next they were handed the 
following questionnaire and told: ‘I would like you to complete this questionnaire. You have 


five minutes.’ 


Name AGE euius SEX sea COURSE uere NOSE ossos 


1. What is the name of the instrument described in the passage? 

2. Within what limits is it advisable to keep your markings on the machine? 
3. Can you complete the following sentences? 

(a) It has been employed in the study of. . .. 

(b) It is a small piece of apparatus comprising principally.... 

(c) During the experiment the individual is asked to.... 

What is the size of the slot mentioned in the passage? 

What is the exact location of the slot? : 

What is the size of the box? 

Describe the best ways of performing on this instrument. 

Group B. This group was given the recall instructions given to group B in Part I, followed by 


the learning session. They were then given the questionnaire to complete. 
Group C. This group had the same learning instructions as group C in Part I, followed by 


ran 


the learning session and the recall questionnaire. 

The questionnaire was scored in the following way. One mark was awarded for a correct 
answer to question 1. Two marks were possible for question 2, one for each dimension correctly 
given, i.e, 0-5 and 1-5. The three subsections (a), (b) and (c) of question 3 were devoted to 
Verbatim recall, and one mark was given for each word correctly reported; the maximum possible 
marks were saver for (a), twenty for (b) and fourteen for (c). Two marks were possible for question 
4, one for each een correctly given, i.e. 1 in. and 2:8 in. Two marks were possible for 

he box contained the slot and one for 


: n hi E f t 
question 5, one for a reply describing which surface o [ : 
indicating im which edet the surface it was located. Three marks were possible for question 6, 


] 9.R i 5i : " 
One for each dimension correctly given, ie. 7-5 in., 12-5 in., and 7:5 in. Question 7 was devoted 
to recall of ‘substance’ and one mark was awarded for a correct report of each of the five sugges- 
^ subst 


Š 5 si therefore 56 marks. 
tions j ; aximum score possible was 
The fone p that numbers 2, 3 (c), 5 and 7 tested knowledge necessary 


i ted knowledge which, although interest- 
for th r ine. The other questions tested wiedg s g 
question made it — & to examine Postman's hypothesis that subjects attempt to single out 


and to emphasize those aspects of learning which will be of use in test situations. 


RESULTS 
and recall scores are set out in Table 2. In the 


urces of variation: the instructions, the tests and 
tructions. A comparison between the variation 


Ue to application test and the recall test woul T t PER 
DOn-informative since two separate and distinct aie ind The analyse of variance 
the results each wen of scores has therefore been standar ; 
9f the Standardized scores is given in Takle : ifference. It is the interaction between 

Instructions per se do not make a significant di net d the greatest influence on 
Sarning instr we and testing procedure that provi = ee be it in terms of 
the perfor nee ce This means ange ei‘ vs "t e ith the relation between 
Memor ae e overt behaviour, varies significan 4 m 7 ined viis Tienes 
instructions and testing procedure. Comparing the results obta 

Ə 


The average application scores 
design there are three systematic so 
the interaction between tests and ins 
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sets for each of the two testing procedures, reveals more clearly the nature of the 
interaction process. 

Part I: application tests. Under this testing procedure both the learning and the 
recall instructions led to poorer performance than the application instruction, the 
learning instruction producing the poorest performance (in both bases P < 0-001; 
in calculating the individual ¢ tests an improved estimate of variance based on the 
error variance of the total distribution was employed). However, there was no 


difference between subjects instructed to recall and those instructed to learn (t = 05; 
D.F. 38; P > 0-20). 


Table 2. Average application scores and average recall scores for each of the three 
instructions ; the maximum possible application score was 61 and the maximum possible 
recall score was 56; n = 20 for each of the six groups of subjects 


Instructions 
Application Recall Learning 
Test procedure... Mean S.D. Mean S.D. Mean S.D. 
Application 27:05 2-52 20-50 6-62 19:70 9:50 
Recall 27-30 6-90 31:05 431 25:10 7.56 


Table 3. Analysis of variance of the standardized scores 


Source S.S. D.F. M.S. F P 
Instructions 8-48 2 4-24 0-95 = 
(Test) == (1) nade — — 
Interaction 8-92 2 4-46 5-57 < 0:005 
Residuals 89-96 112 0-80 ini — 

Total 107-36 117 = — = 


Part II: recall tests. With this procedure subjects instructed to recall did signifi- 
Le better than those instructed either to apply or to learn (t = 2:55; D.F- 38; 
< 001; and ¢ = 4-05; p.p, 38; P < 0-001 respectively); and the learning instru? 


"i D ard a n the lowest level of performance. Again there was no difference i-r 
Instructed to a i = 1.50% Di. 99» 
P > 0:05), pply and those instructed to learn (t = 1-5 
Discussion 
The results su 


n dif ggest that similarity between learning instructions and tests e 
vtfsdta wees uu Yet contrary to expectation, a learning instruction by e ‘ne 
Tos acent, ed to learn without being given a reason for learning produce feet 
rea Prine As this is, in practice, equivalent to the absence 9 m» 
first place a hi "e ght on the nature of the interaction procedure. Whereas rdi 
and er > of similarity between instruction and test facilitates ME 
without any a ec it, it is now seen that a neutral relation, i.e. subject ey ho» 
fore postulate a = E test, leads to the greatest impairment of all. One coul the 
one hand and ines mear relation between similarity of instruction and test O 
Postman & Endung of Performance on the other. el 
subjects bring t E (1946) argue convincingly that even without specific ins j 
3 E to the learning situation their own self-instructions. These are 


truction® 


3, —— 
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results of ‘early established general sets’. In view of this, and the fact that the groups 
Were random, it would be expected that the group of subjects who were instructed 
to learn without an indication of the type of test to follow would include some whose 
‘early established general set’ would be toward application and others whose early 
general set would tend toward remembering. The ‘appliers’ in the group should 
tend to make the mean application score higher than that of the group instructed 
to recall. Similarly, the memorizers in the learning group should push up the mean 


recall scores above that of the application group. In both cases this was not borne out. 

A hypothesis proposed by Postman & Jenkins (1948) suggests that as a result of 
instruction, subjects single out and emphasize those aspects of the learning task which 
will be used in the test situation. This led us to analyse the recall scores in further 


detail. Whereas the recall group did significantly better than the application group 
9n questions 1, 3a, 35, 4 and 6 (in each case P < 0-05 for Mann-Whitney U tests), 


the application group proved equally good at answering questions 2, 3c, 5 and 7. 
eference to the wording of these questions shows that the application group did 


better on items which would be useful to them in an application test. This is oblique 
Support for Postman and Jenkins’ idea. 
J acknowledge the facilities that I had in the Department of Psychology at Birkbeck College, 


London where the experiment was carried out. 
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THE RESPONSES OF NORMAL ADULT SUBJECTS 
TO THE MATRICES TEST 


By N. E. WETHERICK* 


Medical Research Council Unit for Research on Occupational 
Aspects of Ageing, University of Liverpool 


Bromley (1953) drew attention to the fact that what he called ‘primitive forms of 
response to the matrices test’ could frequently be observed in a sample of thirty-five 


hospitalized psychiatrie patients between 40 and 80 years of age. He concluded that 
the theory on which the matrices test is based does not adequately account for the 
performance of ‘primitive’ subjects. He supposed the existence of a kind of abstract 


intelligence which is measured by the matrices test and is dominant in normal 'non- 
primitive? subjects but which overlies other primitive thought processes which may 


be or become dominant in primitive subjects. 
e consistently chose responses other than the 


The subjects in Bromley's sampl 4 s t 
correct response, which made it look as if they were using à consistent but incorrect 
method of solution—a primitiv s. The grounds on which such 
Processes are judged ‘primitive > are that they have been observed to occur in elderly, 
deteriorated subjects. Bromley seems to have assumed that primitive responses of 
this kind do not occur in normal subjects. Analysis of the results of a sample of 

to test this assumption. 


236 normal ad ‘ded an opportunity 
a ult males provided an pp i } 
The sample consisted of between forty-five and fifty subjects in each decade age- 
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every case. Where Bromley’s subjects choose a wrong response other than the one, 
favoured by our subjects the response in question is typically ‘unintelligent’, 
usually involving the choice of a shape the same as the one immediately to the left 
of or immediately above the vacant space. Results for both samples are shown in 
Table 1. . 

Bromley administered the test individually, with no time limit, and recorded his 
subjects' explanations of the choices they made. It might be that if our subjects' 
explanations were available they would seem less primitive, but if we consider only 
the relative difficulty of the matrices and the frequency with which particular wrong 
responses were selected it appears that the results of Bromley's sample are typical of a 
normal population. Clearly their choice of wrong responses was not a symptom of age 
or mental abnormality except in so far as either factor might have brought about an 
overall reduction in level of intelligence. 

The fact that a large proportion of subjects of above average intelligence frequently 
agree in supposing that a particular incorrect response to one of the matrices is correct 
seems to suggest that Spearman's three noegenetic principles (cf. Spearman, 1927) 
may not exhaust the possible modes of intelligent response to the matrices. It 18 
beside the point to argue that Spearman’s theory ‘does not require to account for 
"incorrect" performance’; such a view assumes that Spearman's theory is demon- 
strably valid as a description of intelligent behaviour. The fact that intelligent indi- 
viduals (that is, individuals capable of achieving a high total score on the test) behave 

as if other modes of response were permissible ought to lead us to question the 
adequacy of Spearman’s description generally, not merely its adequacy as a descrip- 
tion of the modes of response of ‘primitive’ individuals, because these modes are 
equally characteristic of normal individuals of above average intelligence. 
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PERCEPTUAL SENSITIZATION, RESPONSE SUPPRESSION. 
AND PSYCHOPATHOLOGY j 


By T. M. CAINE 
Claybury Hospital, Woodford Green, Essex 


sp BiU hallling test is described which elicits (i) ‘acting out hostility’ versus ‘neutral’ 
Se os; (ii) projected hostility versus ‘neutral’; (iii) “guilt” versus ‘neutral’; (iv) ‘neutral’ 
ee neutral’ responses. The test is composed of sets of sixteen items each, covering each of 
Eee ur areas, Under two conditions of administration, one of which facilitates response 
: T ssion, normals were found to suppress the emotionally toned material in all areas. The 
psychoties suppressed emotionally toned material, when the conditions of administration 
menage opportunity, in an area not related to their psychopathology (the ‘acting out hostility’ 
- The implications for psychological testing situations are discussed. 


Significant differences in response to ‘sentence-building’ tests eliciting aggressive, 
ae and neutral constructions, between various clinically designated groups, have 
ee ound by Watson, Pritzker & Madison (1955) and by Caine (1960, 1963). The 
is rences between the groups emerged in an administration of the test maximizing 

Opportunities for response suppression. In a study of normal subjects and 
a depressive patients, with regard to the number of guilty constructions 
2 alized under two types of administration of a sentence-building test, the results 
nern that both groups were equally perceptually sensitized to the guilty 
= erial, but that the normal group tended to suppress this type of response more 

en than the psychotic depressive group when given the opportunity (Caine, 1963). 

" he present investigation is an extension of this latter study, which has been 
adened to include both a wider range of subjects and other types of sentence- 


build; 
Uilding material. 


The test METHOD 


ıcted for the present study, four sets of sixteen items each 
Nos wing choice of constructions: acting out hostility 
nsa neutral, projected hostility versus neutral, guilt versus neutral, and neutral versus 
ion al (to provide a base-line reaction time). Choice words were equated for position in presenta- 
and, as far as possible, for length and word frequeney. Four examples from each set of 


In 
Wero ed Sentenco-building test constru 
devised. Tho sets involved the follo 


Sixteen ; 
Cen items aro given below: " 
acting out hostility/neutral 
(a) alive find (b) coax stab (c) Shoot I'll* (d) kick the 
them burn Ba TH you cheer feed dog 
projected hostility[neutral 
(a) they'd. me (b) tell they (c) its plot (d) they ahead 
cheat find lies time a joke evil plan 
( guilt[neutral 
a) Courage Ho (b) am rotten (c) to blame (d) pluck no 
Collars Tye sleepy I Im apply I’ve piano 
(a) neutral/neutral 
See pi ; bring (c) the victor (d) their its 
vis (0i gandis = waiter he’s goal gang 


he hear the bricks 
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Procedure : j 
The test was administered in two ways: 


In method of administration I, subjects were instructed as follows: ‘Iam ee en 
a series of cards on each of which are four common words. By leaving 9ne Be T PE at 
rearranging the other three, a meaningful phrase or sentence can Be in nn 
to give me the first three word phrase or sentence you can.’ The type o ee e M sosád Bf 
verbalized was recorded as each card was presented. There was some emp AGNI o a ee 
response, since a stop watch was prominently displayed and the response time was ed Nest 
in an obvious manner. The subject’s score for the acting out, projected hostility, and gu 
of items was the total number of such phrases or sentences constructed. — 

In method of administration II, subjects were again told that they were to be shown ie E: It is 
of cards on each of which were four common words. This time, however, they were — s by 
possible to make up two meaningful three word phrases or sentences out of the u en 
using two of the words twice. I want you to give me both phrases or sentences. e Prid of 
phrase or sentence verbalized first was noted down and the subject's score was the nun 


F i 3egt. f] emphasis 
acting out hostility, projected hostility, or guilty constructions he verbalized first. The emp 
on reaction time was the same as for method I. 


R ` and 
In each method three trial cards giving neutral/neutral constructions were first presented 
subjects who were unable to 


grasp the principles of the test after a trial ge nn 

dropped from the experiment. Four patients only were eliminated for failure to grasp 
instructions. 
Subjects i eo 

Two similar samples of ninety subjects each were employed. Each sample ee 
subgroups consisting of thirty normal, thirty paranoid, and thirty pyschotic depressive su a abe 
with fifteen female and fifteen male subjects in each subgroup. One sample was give 
sentence-building test under method of administration I, the other under method II. 
Hypotheses t 

It was hypothesized from previous work that response suppression would operate bae 
Strongly under method I, in association with aggressive or guilty material having no pro! 4 was 
or psychopathological significance for the subject (Caine, 1963). From the same study or 
antieipated that all Subjects would demonstrate perceptual sensitization for such 80 
‘taboo’ material. 

The following specific hypotheses were formulated: tructed 

(1) P rojected, hostility plus guilt. Because these sentence-building sets were are = 
Specifically to mirror psychopathological feelings of the psychotic group of paranoi dem 
PSychotie depressives, no response suppression was anticipated for the psychotic sample ]d be 
under method of administration I; scores for tho psychotic sample under method I shou ever» 
Similar to scores for tho Psychotic sample under method II. In the normal samples, evm 
response suppression should operate under method I conditions but not under method mple 
follows that the differences between administrations should be greater for the normal s& 
than for the Psychotic. iated in 

(2) Acting out hostility. Because the ‘acting out hostility’ set of items is not pecie u^ 
vun a Pathologie] way with either the normal or the psychotic group, responso hid o 
adt ee to operate in both groups equally under the choice conditions s similar: 
mido En L, and also but less under method II. The scores in both groups shoul 
(3) Ran under method I should differ from tho scores under method II. tion tim? 
“on times, Perceptual Sensitization should be supported by a quicker reac 

Egressive and gu; 


for | A 
: th E Shan for the neutral/neutral base-line set, 
o administrative conditions. 


RESULTS 
The mean se 


a the 
ron ores of the combined sets of projected hostility plus guilt, nt g 
n: of test administration, are shown in Table 1(z) and those for the 9 
out hostility set in Table 1(b) Mn 
The effects of Tespo; " . -aat 
Sponse : — 
to the type of s n Suppression in the normal and psychotic group: 


N : are 
"5 material presented and the type of test administration: 
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shown in Table 2, hypothesis (1), and Table 3, hypothesis (2), using the method of 
factorial design in the analysis of variance (Snedecor, 1957). 
The reaction time comparisons, hypothesis (3), between the aggressive and guilty 


Table 1. Mean scores on the sentence-building test (a) for the ‘projected hostility plus 
guilt’ and (b) for the ‘acting out hostility’ items of normal, paranoid and psychotic 
depressive subjects on two types of administration of the test (15 males and 15 females 
n each group) 


(a) ‘Projected hostility plus guilt’ (b) ‘Acting out hostility’ 
Administration Administration 
— \ r s 

TypeI Type II Type I Type I 
Normal males 17-40 19:27 9-27 10-07 
Normal females 16-53 21-00 8-13 9-93 
Paranoid males 19-13 20-07 9-00 9:78 
Paranoid females 19-27 18-87 9-40 9-73 
Depressive males 19-80 19:87 9-20 9-93 
Depressive females 20-00 19-87 7:80 9:20 


Table 2. 3x 2x2 factorial analysis of variance to test the null hypothesis that normals 
and psychotics do not differ in response to ‘projected hostility plus guilt’ items of the 
Sentence-bwilding test administered under two conditions 


Source D.F. S.S. M.S. F P 
Administration (A) 1 57:80 57-80 4:66 -— 
Sex (S) 1 0 K if = = 
Ao mal/psyohotio (N/P) : pes ea ino = i 

x -42 2 1 
a -50 -OL 
AxN/P 1 93-03 93:03 75 < 001. 
8 1 4.93 4-93 = il. 
Eris 28-34 28-34 — = 
Be i “9-08 “9-08 = un 
Depressivo/paranoia (D/P) 1 Olas == = 
DIP x A 1 0-68 
DIP xs 1 3-01 3-01 = = 
D/PxAxs 1 2-41 2-41 = = 
Withi 168 2083-47 12-40 me = 
ithin groups 2328-27 — — zen 
Total 179 2328-2 


Table 3.3x2x2 factorial analysis of variance to test the null hypothesis that normals 
nd psychotics do not differ in response to ‘acting out hostility’ items of the sentence- 


“iding test administered under two conditions 


8 ee s.s M.S. F d? 

Admini Rigg 1 42-05 42-05 7-87 < 0-01 

E ministration (A) 1 11-25 11-25 = ma 
Nus. I 040 040 = = 
A x g lpsyehotic (N/P) 5 2.01 2-01 = m 
AxN 1 2-50 2-50 = = 
Sx N iP 1 0-40 0-40 — ER 
Ax M 1 1:88 1-88 — es 

Sx N/P 1 5-63 5:63 = = 
D [b ssivo/paranoia (D/P) 1 2-13 213 — = 
Dip xA 1 12-03 12-03 — — 
Dip. 1 213 2-13 — = 
Within 168 897-13 534 = = 

Tota) ups 179 979-54 
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s P 4, 
constructions and the neutral/neutral en (riesen ben ga inc 
i -line reaction time as : 
MN ml Up See > under method of en a 
lower than the normals under method II and there is little difference v: ES poem 2) 
between either administration. The analysis of variance of these ata : —: 
confirms these findings in that the difference between methods of adminis many 
greater in the normal sample than in the psychotic. Hypothesis (1) is thus A 5 
In Table 1 (5) all the groups have similar means under method of adminis r bern 
with the possible exception of depressive females. There is a general rise in m depo 
all groups under method II. This is confirmed in Table 3. Only the comparis 


icti de in 
methods of administration yields a significant F value. The prediction ma 
hypothesis (2) is thus sustained. 


; ion times 
Table 4. A sign test of the null hypothesis that emotionally toned response reaction 
do not differ from base-line neutral response times 


Frequencies 
Greater than Less than 
base-line base-line P 
Normals 

Acting out hostility 

Admin. type I 7 23 8-533 < T 

Admin. type II T 23 8:533 < 
Projected hostility . 

Admin. typo I 10 2 3333 < MS 

Admin. type II 8 22 6.333 < 5 
Guilt 

Admin. type I 5 25 13.333 < ae 

Admin. type II 3 27 19-200 < 0-00 

Psychotics 

Acting out hostility 

Admin. type I 18 41 $881 < om 

Admin. type IT 22 38 4207 < 0 
Projected hostility 

Admin. type I 15 45 15:000 < 0-001 

Admin. type IT 22 38 4267 < 0-05 
Guilt 

Admin. type I 5 55 41-683 < 0-001 

Admin. type T 5 54 40-095 < 0-001 


The results of these anal 
response Suppression ( 
Suggesting that the su 
avoided in favour 


wo te ee 20° 
yses suggest that, when opportunity is Lupe eer 
as in method of administration I), the expression of m 


E reir Pad 
bject is overtly aggressive, persecuted or guilty is d thes? 
i í ofa socially innocuous response, unless involvement w1 

feelings is present 


: to a pathological degree as in the psychotic group. 
aci likely that Purely perceptual differences between normals and p n 
ave emerged under method II, but no significant differences betwe 


bjee 
groups were found under this administration. A significant number of sU ize 
scored aboye chance levels, how i 


. . fi sensi 
: ever, suggesting that most subjects were oti? 
sotii emotionally loaded material, regardless of their diagnostic category (PSY® 


hotic® 
the 


ee men ———————— 


E 
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or normal). Table 4, showing a quicker average reaction time for the same material 
compared with neutral material, supports this finding. This makes good sense in 
ordinary perceptual experience, where an alarm signal would be expected to arouse 
appropriate physical or psychological defensive action for successful adjustment or, 
indeed, survival (Berlyne, 1957; Vernon, 1964). 


Discussion 


The results support the contentions of Edwards (1957 ) that ‘social desirability’ is 
à powerful, relatively all-pervasive influence in normal subjects in determining the 
Tesponse to personality inventories, and extend his argument to the more covert 
testing level of the sentence-building test technique. Pertinent, too, is the argument 
of Wiggins (1962) that “individuals who ascribe socially undesirable statements to 
themselves are deviant. . .’. 

Although the evidence presented here supports Edwards, it is to be doubted if 
Social desirability can be regarded as a personality trait. It seems more reasonable 
to regard a psychological testing session as essentially a social interaction in which the 
Subject and the tester are the active participants. The testee is responding not only 
to the test material but also to the presence of the tester. He will respond in terms 
of his interpretation of the situation as a whole. One of the fundamentals of successful 
Communication between persons is the definition of ‘the other’ and oneself as 
Individuals, This the subject will do by evaluating the tester as he attempts to 
establish rapport and administer the test and by selecting, editing, and reporting 
the materia] presented to him in such a way as to reflect himself as a person. 

In the present study the patients may well have regarded the psychologist as 
a Potentially interested and helpful person, to whom they might safely reveal 
Something of their problems and fears. A patient’s communications, in the areas 
Telated to his psychopathological attitudes, may well have had a compulsive character 
about them. That something of the sort was going on in the testing sessions was 
Indicated by the tendency, under method of administration I, of some subjects to 
Apologize after making a hostile sentence construction, or to confirm or deny the truth 

à Construction as it related to themselves, often with an embarrassed laugh, sneer or 
©Precatory tone of voice. The implications for the traditional projective tests are 

vious, 

Differences between the two groups could thus be interpreted in terms of the 
Cognitive attitude’ theory developed by Klein (1958) and his colleagues, in which 
. Subject’s report of what he sees in a perceptual experiment is an active process of 
ifting and choosing among alternatives, ‘which always narrows a subject’s report 

US Perception’ 

" uc od selective report, even in acute psychotic patients (Table 4), 

y PPorts the arguments of Lazarus (1954), Eriksen (1954) and Chodorkoff (1954) 

è at, in order to evoke unusual reactions in perceptual defence studies involving the 

inert of words, only stimulus words known to be emotionally disturbing to specific 
dividuals should be juxtaposed to the neutral material. 


c 


20 Gen. Psych. 57, 3, 4 
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THE SIZE-CONSTANCY THEORY OF VISUAL ILLUSIONS 


By W. H. N. HOTOPF 


London School of Economics and Political Science, University of London 


This article criticizes the view that visual illusions, conceived as flat projections of typical 
views of objects lying in three-dimensional space, result from inappropriate constancy scaling. 
It points out that visual illusions are multiply determined and that the theory in some cases 
leads to contradietions. It suggests that perspective interpretations of visual illusions have 
overemphasized the influence of geometrical environments. Finally it criticizes attempts to 
distinguish between two types of scaling responsible for constaney. 


I. INTRODUCTION 


In recent times the perspective theories of visual illusions of Volkmann, Thiéry 
and others have been revived by Tausch (1954), von Holst (1957) and Gregory (1963). 
What has characterized their revival has been the further theory that the visual 
illusions are due to the faulty working of a correction mechanism that normally 
Operates to produce size constancy. For Tausch this is the sole mechanism, for von 
olst and Gregory, it is subsidiary, making a relatively minor contribution to 
Constancy. Tausch’s article is full of ingenious demonstrations showing how different 
Visual illusions may be given perspective interpretations. His interpretations are 
Somewhat ad hoc, however, and he made no attempt to relate his different interpreta- 
tions one to another. On the other hand, Gregory’s theory, which is more wide-rang- 
Ing than that of von Holst, has been put forward in terms of a general principle and 
Should therefore be easier to evaluate. For that reason the present article concentrates 
Mainly on Gregory’s theory. The reader should be warned, however, that though 
Gregory's theory has been stated in a variety of publications (e.g. Gregory 1963, 
19665), and has excited a great deal of interest, its statement is informal. The 
ory has not yet been published in any psychological journal, except by way of 
reply to a criticism (Gregory 1966a), and it should probably be regarded as still in 


© process of development. 


II. STATEMENT OF THE THEORY 
ze constancy to two different kinds of scaling, primary 


* Secondary, The latter ‘is set simply by apparent distance'. Errors in apparent 
Stance produce corresponding size errors, of which ‘the wann moon illusion 
aY be an example’. Primary scaling, on the other hand, ‘is set by perspective and 

Other features ni BAT associated with distance '. It can operate without any sense 

istance bein, dh at all. This is where the visual illusions come in. According 
to € ou cael be thought of as flat projections of typical 


e theor E s ; figures may 
sion i 
y, ‘The illu = ensional space.’ They therefore contain ‘some 


Gregory (1963) attributed si 


Vie 2 
fic 9f objects lying in three-di 


x P a ? t we do not have an impression of 
dist, -S normally associated with distance’, bu p 


Jusi s drawn on a plane surface. Nevertheless 

the, Ce because we see the illusion figures as dran er , 

Se i distortions in the other parts of the 
figu. features bring about corresponding size CIS P 


eS, such that ‘the parts of the figures corresponding to distant objects are 
20-2 
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expanded and the parts corresponding to nearer objects are reduced’. The en 

implies that all visual illusions are composed of two parts. For the purposes: 8 
exposition in this paper, these parts are labelled the distorting and the distorted en 
though without the implication that the distortion is due to any feature associate 
with distance. ] 

It is important to emphasize the distinction between primary and secondary scaling 

because recent criticisms, such as those by Brown & Houssiadas (1965) and by 
Hamilton (1966), have been based upon mistaken beliefs that primary scaling depends 
upon perception of distance or alone determines the amount of constancy. Although 
Gregory has been led to reject their criticisms, as a consequence, it is to be doubte 
if he has in fact demonstrated the independent existence of the two kinds of scaling. 
Further, the theory generates some contradictions and fails to explain certain feat 
of the illusions. These criticisms are developed in relation to the Müller-Lyer illusion, 
to the so-called ‘angle illusions’, and to effects Gregory has obtained by presentin 
two-dimensional luminous models in the dark. 


n4 


III. CRITICISMS OF THE THEORY 1 


Í 

The Müller-Lyer illusion Pr Y 
rcep 1 i 
| 

{ 

! 


Gregory derives the Müller-Lyer illusion in its vertical form from our pe horter- 
of the corners of cubes viewed from outside and from inside. He regards the 9 e F 
appearing line as a schematic representation of the vertical edge of a cube, exte 


^ f the 
above and below our line of vision, the arrows being the top and bottom sides ot o 
" 


low“ 
regory has put forward for his theory includes the two fo 


Ing points. The first is the finding of Segall, Campbell & Herskovits (1963) 


Gregory (1963) puts it, “in primit t 
à puts it, ‘in primitive races living i ithout corners 
metrical illusions are P es living in houses wit) because 


„pis 
Gregory argues that fa! ; 
Gregory’s experimen 
tween degree of illusi 


reduced’. This is regarded as support for the theory 
primary scaling is learned (Gregory, 1963). The second P " 
tal finding (Gregory, 19665) that there is a high correlata yar 
the arrow-lines st on and subject’s judgements of how far back or how s ect 
figure in the dark retch, when the Müller-Lyer illusion is presented as & foun is 
that within limit eR the narrowness of the arrow-heads is varied. What is iu 
sion and the ie € narrower the arrow-heads in either figure, the greater 

Two difficulti er forward or back the arrow-lines are seen as stretching- tp? 

ulties for this theory are now discussed. First it is well known thar gs: 


longer the arrow-li 5 : b N 

"pose cre "or dee to the connecting line, the weaker the illusion- aa ce 
> should b 1 i jrcum 0 

The usual explanation is E. e most strongly experienced in these © e 


T 
m s rms of contrast, though Tausch (1954) gave ® po pe 
tive inter e , & „d to 
erpretation of the contrast illusions’, which Kristof (1961) has applie 


| 


| 


A ë eee 


ban. dd 
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Müller-Lyer. But whichever explanation is adopted, it can no longer be maintained 


` that the whole of the illusion can be regarded as determined from a single viewing 


position. 

The second difficulty for the theory as applied to the Müller-Lyer illusion lies in 
the eircumstance that the narrowness of the arrow-heads, and therefore the degree 
of the illusion, depends upon height. For a given height, the narrowness of the arrow- 
head varies inversely with the distance from the observer. The farther away we move 
from a cupboard, for instance, the more the angles formed by the sides with the 
vertical edge facing us will flatten out. This entails the rather unlikely consequence 
that in Gregory's experiment referred to above (Gregory, 19665), every time the angle 
is changed the subjects should perceive that the vertical line has changed in length 
or that their distance from it has changed. Further, the illusion may be at its strongest 
With an angle narrower than could be projected on the retina from a corner of 90°, 


as Mr Weinreich (personal communication) has pointed out. In Gregory’s experiment, 


for example, the illusion with outward-going arrows is at its strongest when the angle 


` enclosed by the arrow is as little as 60°. A more likely interpretation, that is still in 


accord with the perspective theory, would be that the illusion is determined by our 
experience with wedges, doors open at an angle and so on, rather than by ‘typical 


Views’ such as corners in houses. 


Angle illusions 

The view has been widely held since the time of Wundt that illusions like those of 
Zöllner, Poggendorf, Hering and Wundt, and others involving distortions of circles 
and rectangles by transverse lines, are due to underestimating obtuse and over- 
estimating acute angles. If this is what we do the illusions would follow, but little 
evidence has been produci for this view, apart from theillusions themselves. Itis safer 
Simply to say that these illusions all manifest a tendency for the angles of intersection 
9f the distorting with the distorted parts to appear nearer to right angles than they 
ar 


. This "regression to right angles’ tendency in the angle illusions is worth noting 
See jt helps in the construction of modified figures and may duse theoretical 
Significan ce. It can of course be given à perspective Interpretation: the intersecting 
Mes can be interpreted as perspective drawings of right-angle intersections, as Sanford 
(189 » for example, recognized. But this interpretation is not the same as Gregory's, 
Whic is in te P i : omm a perspective interpretation is invoked or not, the 
description cH to right angles’ is consistent with the illusions in 

Nestjon and Fe is hah: This can be demonstrated 2 four cases. — 
ET In the Zöllner illusion, the parallel nn ee Bears "n 

Co ance with “reoression to right angles’. Now this convergence or. lvergence 
aud e taken as EC dime or coming nearer us. The perspective indications for 
„nie Ale said to be = kranivarsali. But as the lines get further away, the angle of 
ey transy e and they should come closer to one another. Since 
hig ersals should chang: 


o als are no n 
Brad t nappen, ae uo ae The illusion occurs indeed even when 
the ang » that primary sca : oem between 30° and 40°, as in Fig. 1. The parallel 
"es i Tie. = — of 45° to the page rather than in either of the main 

: 1 are at an ang 


t providing the perspective cues, i.e. the 
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ö figure, 
i ion i illusion in the case of the Zöllner ^i 
directions. This en ee de à directions are mone ee ke be - 
cae a pee en onsible is an additional factor to be epum "s ed 
ee ee en eden. Like the 'contrast' effect ae € phop atka 
e eat = are multiply determined and ENT i ^ ie den 
[i seducir seri quantitative predictions will be more difficu 
a 


40°, 
T i 30° and 
g. 1. The Zöllner illusion still operates with transversals alternating between 


istorted, 
à i re distor 
Be these would not be likely indicators of perspective. The 30° transversals a 

88 well as the parallels. 


(b) It is possible to combine the Mü 
figures, if the former is 
work. In Fig. 2b 
be explained b 


nr undt’s 
ller-Lyer figure with Hering sun M sino 
slightly modified (Fig. 2). It is clear that both apta vu can 
(Wundt's figure and the shorter Müller-Lyer) the it ne used. Fit 
y Gregory’s theory. But the same explanation cee wp centre 
Fig. 2a (Hering’s figure and the longer Müller-Lyer). If the vertica i vods na farther d 
of the figure looks longer than its counterpart in Fig. 2b because itis the paralle 
from instead of nearest to the observer, the observer's distance kom rinciple they 
must increase ag they rise above or below eye-level. By Gregory's P eeren j 
should therefore seem wider apart as in Fig. 25; but they are seen pr serio a 
(c) There is an inconsistency in the explanation of the old illusion Tausch, 1954); 
Orbison’s circle (by Gregory, 1963) and Ehrenstein’s illusion e circle on it A: 
Adapting the distorting part of von Bezold’s figure, I have drawn Id’ figure i5 or 
as to make the Perspective effect more definite (Fig. 3). Von Bezo 
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of two alternative ways of presenting the tunnel or corridor illusion, where rectangles, 
cylinders or a boy and a man, though of equal size, appear different in size according 
to their position. Distance is suggested by the radiating lines. The distortion is 


(b) 


a 5 
( 5 Iler-Lyer illusion with (a) a'modified Hering figure and (b) the Wundt 
the Müller— 


Fig, 2, Combining bined illusions. Gregory's theory cannot explain (a) without 


oo Tesults in two pairs of com 
“lf-contradiction. 
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consistent with ‘regression to right angles? because, if the sides of the eos ne 
bent to approach a right-angled intersection, the part of the ra nearest the m. 
of origin of the radiating lines would be flattened. On Gregory's interpretation, e ei 
other hand, this flattening is a sign of the circle being enlarged at its most s : 
part. But this argument considers size constancy without shape constancy. li w 


Fig. 3. A circle drawn on the background of a modified von Bezold's threo-rectanglo figure is 
not given the correct perspective elongation. 

project a circular after-image on a receding plane what we also and more noticeably 
see 18 an elongation of the circle parallel to the line of vision, making it look like ^» 
ellipse, This may perhaps be seen to a slight degree on the other form of the BR 
illusion. (Fig. 4), where distance is suggested by vertical lines becoming closer toget 2 
as in Gibson's three-cylinder illusion. This effect depends upon locating the circle " 
the bus. even if it cannot be detected, it is clear that there is no Orbison's 
effect as in the von Bezold figure, though the illusion is well marked in the case © 
cylinders. What distinguishes the two settings of course is the absence or presence? 
the transversals that give the effect of ‘regression to right angles’. 
; (d) Gregory has not indicated how his theory might account for the Pogge! qit 
illusion, hence Tausch’s explanation must be considered. Tausch (1954) regar a es 
as an instance of the tendency to overestimate the lengths of the arms of acute ang 
and to underestimate those of obtuse angles. This tendency he explained as due 


dorf 
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| 
Ui 
JM 


Fig. 4, A circle drawn on the background of Gibson's three-cylinder figure is given the correct 
perspective elongation. 


B D 
(b) 


a nains though, according to Tausch’s theory, changing the angle 


TE We mpi o nem ae from an acute to an obtuse one should abolish it. 
on the right-hai 
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the association of obtuse angles with the far corners of a receding rectangle, and of 
acute angles with the near ones. (Similarly Thiéry (1896) regarded the Müller-Lyer 
as deducible from the trapezoid illusions.) Applied to the Poggendorf figure, Fig. 54, 
the side AB of the rectangle below the left-hand angle (an obtuse one) should appear 
longer than it is, whilst CD on the right side below the angle, which is of course acute, 
should appear shorter. Thus the right-hand angle should appear displaced downward, 
as is the case in the illusion. If the angle on the right side is reversed, however, 
as in Fig. 5b, the illusion is not cancelled out, but still remains, as has long been 
recognized. Further, as Burmester (1896) showed, the extent of the illusion depends 
upon the width of the rectangle. Tausch’s theory cannot explain this, yet both this 
effect and the effects in Fig. 5 are consistent with ‘regression to right angles’. 


Fig. 6. The Poggendorf illusion does not depend upon having a regular figure 
for the indication of perspective. 


The visual illusions ar 


H > i it 
N € often referred to as the ‘ geometrical illusions’, and since 
ms likely that this t 


: 0- 
5 erm has encouraged the belief that they derive from & Pul 
metrical environment, Such as ours, it is worth pointing out that their geometr! 


. á r 
character Is merely a convenient convention, It is possible, for example, to u 
the Zöllner illusion with the transver 


: 2 sals roughly drawn in freehand. The Pogge nee 
is an illusion which Green & Hoyle (1963), for example, derive from perceptions > 
rectangular walls of rooms, but the distorting part need not be at all Re a 
om m of the continent of Australia is irregular enough, yet as Fig. 6 ho ais 
titted s Poggendorf illusion as effectively as a rectangle. Again, though t trato 
anl ad needs to be a regular or simple figure for an illusion to be u only 
a no reason why converging as opposed to parallel lines, BU to be 
regarded den S Md, should not, also be distorted. Visual illusions are er distor- 
tions to be = Imited set of curiosities, but rather as convenient indicators E is nob 
en grade In ordinary vision, even if the perspective eg 
ted that a = rv explanation. This conception is extended further if it p 
taken as a, deve quen can be subthreshold. Parallel lines, for "—— )€ vith the 
contrasti ° or Magnifying a deflexion of a single line by summing it w 
a ing deflexion of another line so that 
oe ice of exposition, the vii 


GERE part; 
angle illusions are con 


the deflexions will be perceived. to 28 
sual illusions have been referred s the 
S, a distorted and a distorting part. But, at least as far 3 also 
cerned, this view is mistaken. The distorting part itself is 
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distorted. For example, the Zöllner figure, as originally drawn with thick parallel 
lines and transversals, revealed the Poggendorf illusion, or *nonius displacement? as 
it was called (Boring, 1942), in the downward displacement of the lower part of the 
transversals. The Poggendorf effect can also be seen in the Hering figure in Fig. 7. 
In the Zöllner illusion drawn with thin lines, though the nonius displacement cannot 
be observed (by hypothesis, below threshold), a tendency may nevertheless be detec- 
ted for the ends of the transversals to bend in towards the line they transect. This 
effect is magnified so as to be unmistakable in the transversals at 30? in Fig. 1, par- 
ticularly if the figure is turned through 45° so that the parallel lines are observed as 
Verticals. It is difficult to say whether or not these additional distortions are ulti- 
mately reconcilable with ‘regression to right angles’, or indeed what their explanation 


: Ath t ing figure shows that both illusions 
Fig, 7, r Bun ie he Poggendorf with the Hering fig 7 


may be, But, whatever the answer, they are difficult to reconcile with a conception 
that an ua] illusions are explicable in terms of perspective effects from single 


Viewi ane 
Wing positions. 


IV. Errscts WITH des B — 

r ; in the dark has been important for Gregory's 

theory ne — ie r ee that visual illusions are not seen 
rcm di demth when pengauiive cues are er by others which 
indicate shed inet hence removing such indications should cause the figures 
to be pn hree-di ensional. Using luminous figures in the dark and viewing 
them as three-dimen es for plane surfaces to be removed. Gregory (1963) 
se Monoeularly enables the cu hieved under these conditions. But Green & 


med that the expected effect is ac illusi i 
0 pee ]t for the Poggendorf illusion and the writer 
qi e (1963) did not obtain the same resu 


: SOME Minden, Dorem sedia 
a initi s th the Müller-Lyer illusion 
h Ot obtain it in an experiment inno d; the stems were 15 in. and the arrows 54 in. 


t 

e Ms > 
lon üller-Lyor figures were an T in. wide; the arrows formed angles of 65° 
and 1720 h stems and arrows W the shorter and the longer appearing figures, 


15° : 5 ms in : ` 
These 4 era = re ioi dark to twenty-five subjects who viewed them 
Tes were presente 


cular] di of 10 ft. None of these subjects saw both figures exactly 
y at a distance i 
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A j tel 
as Gregory's theory would predict; sixteen in € ici c a 
flat, and three saw some of the arrows as pointing in ti e E ler-Lyer figure as 
course, perfectly possible for subjects to see the luminous i hr s se on. 
three-dimensional, but it is also possible for them to see a en d doces im 
2, projection of a three-dimensional figure. Moreover, in view of the = ne Sea 
advanced above in the section on the Müller-Lyer illusion, it is oman pel m 
Gregory's subjects both experiencing constancy and 'seeing SMEs etii en " 
the connecting line in his experiment was only 10 em long and was vi a 
distance of 50 cm (Gregory, 19665). On the es hand, the situation is no 
from one of iudei distance in a perspective drawing. : . — 

The a a which luminous models have been important is i esa : 
has depended upon them to demonstrate the independent action of iiis a He icd 
Gregory (19665) maintained that the sides of the Necker cube that aliange -— 
to far when it is reversed do not change in size in accordance with their e: ol 
distance. However, there is an appropriate size change when the cube 18 Et: 
a two-dimensional luminous model. Therefore, he argued, the change in - wed 
strating constancy, is due to the perception of distance alone. If it had bee apres 
perspective the Necker cube should have changed in size like a visual aan Tg 
seen as a drawing on paper. The reasoning however is odd because if the N ü He 
figures are parts of cubes and are seen as they are because of the perspective p 
tions, this must also be the case for Necker cube, which has more of es me 
The fact that they have alternative interpretations does not lessen their sta 
cues, 

Gregory ( 


its this point without 
19665) by his further arguments in fact admits this point wi 
seeming to b, 


a is a drawn 
© aware of the inconsisteney. He maintains that a straight med dance 
through a corner over two sides of the cube, as in Fig. 8, seems bent in a pr 
With one perspective interpretation of the cube, and does not change as i 


* 
«d “typical 
when the Derspective is reversed. He explains this in terms of his concept of a ‘typ 
Perspective o; 


cube 
T Viewing position—in this case, seeing the lower left face of pecie 
as to the fore. Tt is this in his view which determines the bend; and this P ndary 
Sealing, aided Presumably by cues from the surface of the paper, resists any € pi cal? 
Scaling influences when the perspective is reversed and we see from a ‘non- od as 
viewing Position. On the other hand, he claims that when the cube is | e me 
a luminous, two-dimensional model in the dark, the bend in the line oF ten the 
according to Perspective position. The difficulty about this explanation is typica 
far side of the cube should look larger if we have primary scaling from the a 
Perspective Position, and it should continue to look larger when the perspec 
Teversed and it is 


Seen as the near side, 
It may be noted 


" f the 
in this connexion that Gregory's view that the far pn uni- 
Necker cube looks the Same size as the near side for either perspective 15 illasioné 
versally accepted, Sanford (1897), for example, in his treatment of visual VI the 
held that there was such a size change. It is, however, difficult to Bee wreasifd 
ordinary Necker cube. On the assumption that the illusion is subthreshold, mi ently 
the distance between the near and far sides of the cube should magnify it = long 
to become detectable. Fig. 9 illustrates this point. This figure with sides 2 ubject® 
was presented at eye level, at a distance of from 31 to 4 ft. to thirty-two SU 
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They were asked to say for each perspective in turn whether the near side looked the 
same size, or whether it looked smaller or larger than the far side. Having done that, 
they were asked to say for each perspective whether the lines joining the near to the 
far sides looked parallel, or whether they converged or diverged. Thus they were 
given four opportunities of indicating a change in size in accordance with perspective. 
Only two subjects saw the sides as the same and the lines as parallel for both perspec- 
tives, i.e. saw it in the way claimed by Gregory. Of the rest, twenty-three indicated 
a change in size consistent with the far side looking larger in answer to three of the 
four questions put to them. It is notable that comparison of the size of the sides from 
the "typical? perspective position was the least sensitive indicator; it should have 


been the most sensitive on Gregory's view. 


Fig. 8 
in the line to reverse itself when perspective is reversed 


Fig. 8. The fai d i i: 
;.'8- 8. The failure of the apparent ben he lir Res am d uin igen ip 
j x i i is determined by a typical viewing p T 

à — = Gregory as evidencs ea imet on the cube. He does not explain why the far 


pear larger. 
ence that apparent size of near and distant sides 


Fig. 9 


V. CONCLUSIONS 


he following conclusions. 
dence for distinguishing between primary and 


1t to see how a form of scaling which was not 
features associated with distance' (primary 


T s 
he foregoing arguments suggest tl 
Sec here is no case on present evi 
Ondar ^ e i 
ndary scaling. It is indeed difficu 


itself d 
ue to * i and other : : 
Scaling) aor re 1 Dl aen > by apparent distance’ (secondary scaling). 
se A ble for some visual illusion is suggested by 


` Th , i i responsi Sron 
h evider r Impia s er apparent distance and size in the case of the 
longated N, for an e ia p case, however, the illusion is accompanied by an 
erp "wie ecker cube. In terms of distance. In the case of the Müller-Lyer and 
t} tation of the figure in ter 


i? angle illusions, the illusion need not be accompanied by such an interpretation, 
79. the fio sions, the illus as a flat projection of a typical view of an object lying 
W thre, Sure need not be seen ? 


ee-di ; : illusion to occur. 
*-dimensional space for the ill 
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B " m - $. d 

ther than being determined by a single factor, the illusions are E irm : 

don f factors, such as contrast, position with regard to the main di = 

d i cdi ei or Epués and so on. Even if these factors were considered vei vin 
DERE. eet and were given perspective interpretations instead as Tausch 


i i i viewing 
attempted, the illusions still could not be explained in terms of single 
positions. 


i ildi rooms 

4. The derivation of the Müller-Lyer illusion from experience of ree oe due 

and objects of furniture with right-angled corners is not well-foun b a 
suggested that the convention of presenting visual illusions as simple g 


5 a " environ- 
figures may have overdetermined the theory that they mainly derive from 


ments with similar properties. 


The writer would like to ex; 


r Y aphy 
press his gratitude to Miss Stephanie Hall of the Geograp 
Department at the London Sch 


i is article. 
ool of Economies for drawing the figures used in this arti 
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SIZE CONSTANCY AND INTELLIGENCE: A RE-EXAMINATION 


By VERNON HAMILTON 
Reading University 


This investigation was concerned with a re-examination of the usually accepted negative 
Correlation between intelligence and size constaney. Size estimates of three standards were 
obtained from two groups of school-children of similar age but markedly different intelligence, 
and the incidence of over-constancy and under-constaney in different regions of a range of 
1.Q.’s was eritically considered. The four major conclusions were that knowledge of the laws of 
Perspective influences reduction in under-constancy, that under-constancy as well as over- 
constancy may occur with low as well as high 1.Q.'s, that over-constancy appears to be the more 
usual and adaptive behaviour with higher cognitive development, and that significant changes 
away from under-constancy are associated with higher intellectual levels. 


The most frequently held assumption concerning the relation between size- 
constancy judgements and intelligence is that they are negatively correlated, that 
the Correlation is just barely significant at the 5% level, or that it just fails to reach 
Statistica] significance. The actual interpretation of this relation is that people of 
high intelligence tend to see an object in the distance as smaller or shorter than it 
Actually is, and, in Thouless's terms, that less intelligent subjects show a greater 
tendency to perceive the ‘real’ size of objects (Thouless, 1932). Similar findings have 

een reported by Crookes (1957). A second frequently held assumption is that size 
Constancy increases with age. The actual interpretation of this relation is that there 
sa, reduction in the tendency to underestimate the size of an object in the distance— 
9 make size judgements tending in the direction of retinal size—as children grow 
Older and when children and adults are compared (Beyrl, 1926; Vernon, 1952; 
Zeigler & Leibowitz, 1957; Jenkin & Feallock, 1960). It has further been found (e.g. 
houless, 1932: (ordines 1957) that what is termed under-constancy, ie. under- 
estimating an abject in the distance, continues to decrease during adulthood, and 
at Over-constancy judgements are frequent in adults who, as far as can be inferred, 
are fairly or highly intelligent (Gilinsky, 1955; Carlson, 1960, 1962). A third, and 
early subsumed assumption in relation to the development of size constancy has 
ĉen that it is affected by the individual reaching adequate levels of cognitive and 
*Pecifically perceptual development in his experiential interaction with the environ- 

E. 5.8. Vernon, 1952). it is virtually impossible to make direct 
con, perusal of the literature shows that it is virt y s iz ki ; 

Mparisong between the findings of different investigators. number of the classical 
studies contain methodological flaws, idiosynerasies or methods of data transforma- 
tion Which tend, = = s he nature, direction and interpretation of the experimental 
Tesults in relati = t > a ry (Vernon, 1952; Carlson, 1962), and there is some evidence 
mat a mpm mi ney’ itself has not been eniiesoatly carefully defined. 
i, less’ term Eol ainena regression to the real object hasnow fallen somewhat 
Nto isf j one a „m has a degree of descriptive directional precision which 
Sea avour. Yet this term : ‘increases in size constancy’, ‘high 


8 alt : m terms such as 
Song tia epis mi Furthermore, what is absent to the best of the writer’s 
"low consta: : 
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knowledge from all previous discussions in this field, is an attempt to clarify what is 
to be considered ‘normal’ or adaptive size constancy; whether, for example, full or 
nearly full accuracy of size estimation over distance is more appropriate, adaptive 
or useful to man than over-constancy with greater inaccuracy but indicating an 
awareness of perspective and of size/distance interaction, and an ability to counteract 
to primary sensory cues. It is known that horizontal angular separation and type of 
experimental instruction as well as their interpretation may affect the direction and 
extent of size-constancy estimates (Gilinsky, 1955; Joynson, 1958a, b; Carlson, 1960, 
1962). Tt is still not clear, however, to what extent the relative position of standard 
and variable in the proximal or distal position affects constancy judgements in 
laboratory studies (Akishige, 1961) or how reliable the postulated overestimation of 
the standard is (Lambercier, 1946). Nor is it clear whether results obtained by means 
of the method of adjustment of a variable by subject or experimenter yield patterns 
of results which are not obtained or obtainable when the limiting or constant 
methods of psychophysical comparison are used. 
The main reason for carrying out the present study was because findings from two 
Previous size constancy experiments (Hamilton, 1963; Hamilton & Phillips, 1963) 
were apparently contradictory. They suggested that a negative correlation between 
Size constancy and intelligence was for experimental purposes an inadequate descrip- 
tion of the relation between these two variables which might bias the experimenter 
into formulating Spurious conclusions. It was decided therefore to investigate the 
differentia] presence or absence of over-constancy and of under-constancy in samples 
of subjects of markedly different intelligence, of similar age, and with experiment? 
Instructions which included a recapitulation or description of perceived size/distanc? 
relations, and thus instructions which left no doubt in subjects that real size 10 
ee size matches were required. Gilinsky (1955) and Joynson (10580, P 
" prs er variously shown that differences in size estimation can be clearly s 
9 differential interpretation of the task, and that analytic, retinal-type judgemen a 
4 be made Spontaneously with or without simultaneous fixation of two test object 
"d irn of high intelligence. Nothing, however, can confidently be deduced t 
ipn ngs that bears on the habitual or behavioural size-constancy responses 
subjects with different, 


Rips Manders jects are 
Sitten degrees of intelligence, except that intelligent subjec 


= N " ize 
ji eae when instructed, to make both analytic and objective B 


à METHOD 
Pparatus, This h; 


constance: 
diagonal 
(8-90 cm) 


: as been di i i pi 
Y Judgements were Pe er 
which tion (150 em), a white 
adjusted to finn oe the ented in this ordo 
lab oratory Bek ee experimenter oj 
subjects themselves D uds For the other two objects the variable was a white rod opo. for 
each object, men ans 9f a handle. Each subject made four settings of the deep the 
was a hore Justment alternately from minimal and maximal position? Lions 
tially arrar i aration of 5° between standard and variable oe ere 
and distal order respectively. Viewing distance” pie 
k 3-10 m long, 0-70 m wido and 0:79 m high- 

under full-eue conditions. 


detail elsewhere (Hamilton, 1963, 1966). Dr 
ation to three standard objects: a white square card 
rod (15:0 cm) and an Ace of Hearts playin& ly 


: anu? 
r. In the case of tho square the variable was an ar 


n instructions from subjects, employing & stib 
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Instructions. As indicated earlier, the experimental aim was to maximize the probability that 
objective, ‘real’ size rather than apparent size judgements were made. To this purpose subjects 
Were reminded that the same objects seem smaller when farther away in distance, and were 
given concrete examples of this relation in operation. "They were instructed that the variable should 
be so adjusted that it would measure the samo size as the standard if both were placed next to 
each other, or if both were measured. Instructions were continued until it appeared as certain 
as it could be that the requirements of the task had been grasped. 

Subjects. Two samples of boys of secondary-school age were chosen. The average intelligence 
8roup came from the A, B and C streams of the first year of a Secondary Modern School, the low 
intelligenco group was chosen from an appropriate ago sample in a school for educationally sub- 
normal children. The non-E.s.N. group was selected by its headmaster on the basis of their 
availability in terms of the school time-table, and the ages thus obtained were matched as closoly 
as was possible with pupils from the x.s.x. school, excluding cases which in the opinion of the 
headmaster of tho latter school would be unable to co-operate adequately because of sensory 
9r physical defects or because there was evidence of a history of treatment for psychotic be- 

aviour or of a history of epilepsy or cortical trauma. All subjects were normally sighted or 
were Participating with corrected vision. These exclusivo requirements provented the selection 
ofa fully age equated sample and the age difference between the two groups was in fact Signi- 
ficant, (U = 114; P < 0-02, 2-tail). If age was as, or more, important than intelligence in the 
balance of under-constant and ovor-constant size estimates, then correlations with age should 
bo of similar order to those with intelligence, and significant and consistent differences in over- 
constancy favouring the non-z.s.N. group should be more difficult to demonstrate. Conversely, 
if the expected group differences were nevertheless to materialize, they would gain somewhat in 
™portance because they would be obtained in spite of age differences tending to vitiate them. It 
Will bo soon that the expected differences wero found and it may merely be recorded that tho 
Correlations j and age were close to zero. = 

The data E en Gbiained only as part of a wider study into pereeptual/cognitive 
Skills, and considerations of time prevented individual assessments of intelligence in conjunction 
With the assessment of size constancy. For the non-z.s.x. group the level of intelligence was 
obtained from subjects’ scores on the Moray House Verbal Reasoning Test which they had all 
taken on the same day some nine months previously. For the E.s.N. group the latest individual 
TQ, aPpearing in the School Medical Officer's files were used. These records are not always found 
to be reliable, and in this investigator's opinion some of the recorded 1.Q. were lower than they 
Night have haan found to be on retest, while thescholastie performances of other children suggested 
that their true 1.9. might well have been somewhat lower than was indicated in the records. 

© absence of separate assessments of intelligence in conjunction with this anay is piy 
a Shorteoming nevertheless it is elear that the two populations of subjects were of different ital- 
°ctual cali Cd as shown by their placement in different schools. In the case of the NON-E.S.N. 
Troup, Subjects with the lowest Moray House Test 1.Q. were in the B and C stream of their year. 

able 1 g hows the age and intelligence characteristics of the experimental groups. 


Table 1. Age and intelligence of the two groups of children 


Secondary Modern School E.S.N. School 


children children 
(n = 20) (n = 20) 
12:2 12-6 
Age Mean 0:95 245 
is 11-5-12-8 11-4-13:6 
Range s 
95-2 74 
LQ. Mean or oh 
Bar 82-112 65-85 
Range 
RESULTS 


ü There was little to be gained from any arithmetical or algebraic transformation of 
- l'ésultg and aded raw data in cm were the basis of all calculations. In the 
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a of the present data the en ve. ke apes 
opriate to the ¢ test, and two-tail tes 4 
ane of the direction of any difference could not validly E € 
Under-constancy was operationally defined as any estimate u A mm te 
than objective standard size, over-constancy was defined as any inia uri 
5% or more than standard size. Table 2 shows the means and measures 
of the experimental groups for the three standard objects. 


Table 2. Means, S.E. and s.p. for the two 1.Q. groups for each of the 


three test objects 


Between-group 


Average 1.9. Low 1.Q. differences 
Diamond* Means 15-06 16-18 
S.E. 0:35 0:36 P < 0:05 
S.D. 1-51 1:55 
Rod* Means 15-11 15:27 
S.E. 0-33 0-51 N.S. 
S.D. 1:43 2.22 
Playing Means 9:83 11:19 T 
card} S.E. 0-30 0-46 P < 0:025 
S.D. 1-32 2-01 


* Veridical size, 15:00 em; V. 


S.+5%, 15:75 em; V.S.—5 %, 14-25 em. 
T Veridical size, 


8:90 em; V.8.+5%, 9:35 em; V.S.—5 %, 8-46 em. 

When homogeneity of variance was tested in the two groups for each of e. 
Separately, none of the F ratios was significant. Subsequent discussion : rofet 
differences in size constancy estimates would make it legitimate, therefore, dm 
explanations in terms of true perceptual or cognitive performance Sn a Suc er- 
ad hoc explanations in terms of haphazardness or inconsistency. With the A size 
able heterogeneity of intelligence, the product-moment correlations betwe 


; d b 
estimates and intelligence aro appropriately higher than the correlations foun 
other investigators. They 


: ds 70° 
3 are for the diamond, rod and playing-card m as 
sPectively: —0.446 (P < 0:01), —0-246 (x.s.) and —0-485 (P < 0-01) with 
In the terms of the present iny 


s . i telli- 
estigation this means that subjects with low inte | 
gence tend more generally to m 
higher intellige, 


3 i 
ake under-constant size estimates and ee: 
: nce are more likely to make over-constant judgements. Subs 

analyses indicate, however, that this statement is only partially true. ds tw? 
Table 3 shows the distribution of constancy estimates for three standard‘ telli- 
groups and six ; ranges. The data suggest that an inverse relation between p 
gence and Constancy is, to Say the least, imperfect, but that for the Be Dp 
of Average intelligence, considering the T.Q. range 81-110, there are some statisk j 
Significant trends linking increasing intelligence with reduction in poe a 
f the two experimenta] groups are combined, as is legitimate since there y 
Significant, differences ; ge 81-90 Where the two groups overlat 


t 
p, od 
É in the I.Q. ran unde 
give the results Shown in Fig. 1. The differential incidence of over- and 
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Table 3. Relations between 1.0. and mean constancy for the three test objects 


1.Q. range 
r s ` 
Standard Group 61-70 71-80 81-90 91-100 101-110 111-120 
Diamond Av. IQ. . . 15-97* 14:97*  13-60* 16-65 
Low 1.9. 16-55 16-06 15-76 . . $ 
Rod Av. I.Q. 15-51 14-98 14-95 13-95 


Lowrq. 1635 1509 1314 
Playing card Av. IQ. ` : 10:60* 9-86 8-62* 10:33 
Lowrq. 1201 1073 1154 " A 
ws 0 0 7 7 5 1 
6 12 2 0 0 0 


* The differences between pairs of means in each row are significant (P « 0-05). 


1700 |- 
Dia. 


16:00 


Full constancy, 


15:00 dia., rd. 
_ 1400 Rd. 
& 
8 1300 
E] 
8 12:00 
[7] 
11:00 
1000 PLC, 
Full constancy, 
9-00 


91-100 111-120 
71-9) gi.go 101-110 


1.Q. range 


61-70 


Fig. 1 Reducti f under-constancy with increasing 1.9. (x — X E.S.N.; O—O non-z.s.n.) 
s ıon of un " 


“Ong trated more clearly b 
Usta; , ! x .Q. may be demonstrate y by con- 
ee ranges of beers br side as in Fig. 2. Combining responses to all 
MN em separately an the percentage incidence of under-constant and 


Standards and calculating E 
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over-constant responses, it appears that whereas the incidence of over-constant 
judgements increases smoothly and fairly steeply for both experimental groups, under- 
constant responses do not in fact decrease with higher intelligence in the E.S-N- 
sample, and they reappear with greater frequency in the highest intelligence group 
tested. 


96 mean responses, over-constant or under-constant 


71-80 91-100 111-120 
61-70 81-90 101-110 
1.Q. range 
Fig. 2. Incidence of under-constancy and over-constancy in different r.Q. ranges, 
Over-constant: x X, E.S.N.; O- O, non-E.s.N. Under-constant: 
O-—-O, non-E.s.N.; X -—— X, E.S.N. 


: E 
remain emere, involving children, adolescents and adults without per 
Mic Mr imi been carried out, the distributions of over-constant on ntl 
i Sha diio es have not been given separately in the past. The present di er ps 
different italian of under- and over-constant estimates between the two gro how? 
that ene zu were not significant (y? = 1-6), but it has already been 5 ‘wit 
increasing iiim, occurs with diminishing frequency and idw pl oat 
to test the differen Y with increases in intelligence. 'This investigation did ie of sit? 
cons e 
ieee adequately would require testing at frequent points of ae 
groups are necessaril So there would be no guarantee that subjects in pec B 
perceptual ips y : equated for those cognitive skills or operations, or t 

Nevertheless oun be Play the major role in size constancy jagar simila 
age but differe " .. Present differences in constancy obtained from groups © men! 
: intelligence suggest that age may be important in the develoP 0? 
nly in so far as it increases perceptual experience of size/dis 


uial inportance of age and intelligence in the developmen 


of size constancy o 
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relations and increases the probability that objective and valid intellectual [perceptual 
inferences about this relation can be made. It may be of added interest, therefore, to 
compare the present findings with results obtained from adults in a previous study 
(Hamilton, 1963) under identical conditions and with the same standards. These 
comparative data are plotted in Fig. 3. The plots show that over-constancy increases 
and under-constancy decreases into adult life and in the presence of good average to 


Superior intelligence. 


70 
Under-constancy 
60 De 
Nig 

$ RSE 
2 50 Se 
& BN 
2 40 EN 
E 30 "t ad 
as e 


20 "i 


LJ 
10 Over-constancy 


E.S.N. Non-£.s.N. Adults 
2. 12-2 34-5 
P aee e E 95 117 
Mean r.Q. en 20 i 


"n 


Fig. 3. Constancy and age. 


DISCUSSION 

The main purpose of the experiment was to determine the differential frequency 

k Under-constanoy and over-constaney in size estimates for different types of 
andard made by groups of clearly different intellectual capacity. The E.S.N. 
Stoup was expected ‘to produce a greater incidence of under-constant judgements 
8 Compared with the or oup of average intelligence. Rather surprisingly this was not 
x for the rod br which 25% of the responses of the E.S.N. group were over- 
Nstant estimates, and the mean values for this group were not greatly different 
a those for the nme group, although the variability was greater. The more 
th, Plex stimulus objects produced significant differences between the groups, with 
Yen, °w-intelligence sample having less than half the number of over-constant 
dia nses of the more intelligent group- In general an examination of the three scatter 
ig Sams shows that the negative correlation between size constancy and intelligence 
Wirimari]y determined bja prevalence of under-constancy in the lower 1.Q. ranges. 
ing, ile the frequ f over-constant estimates undoubtedly rises with greater 
“lligence a ait Med high number of under-constant and a sufficient paucity of 
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over-constant estimates remains to depress the size of the correlation. The presence 
of tendencies in a group of relatively homogeneous intelligence both to overestimate 
and underestimate the size of objects in the distance, suggests that experiments in 
size constancy that have been concerned primarily with the influence of visual field 
factors, sensory characteristics and physical distance, may well require partial re- 
examination. For example, a study by Joynson, Newson & May (1965) has led these 
authors to suggest that a tendency to overestimate size in the distance (which they 
did not find to be a general phenomenon) may, in the case of very small objects at 
great distances, be a function of the very small angles which these objects subtend 
on the retina. Their own data tended to show that underestimation at a distance was 
less likely to occur when the angle subtended was smaller than between 1° and 2°, 
roughly the size of the fovea. In the present study, the angles subtended by variables 
set at 3m to 150 cm and 8-90 em were roughly 2-75? and 1-75? respectively. Over- 
and underestimation were present with both angular sizes, and rather remarkably the 
object subtending the smaller angle produced a greater average underestimation of 
Size than the objects subtending the larger visual angle. It may be added that a visual 
angle/foveal size theory would have some difficulty in accounting for constancy 
differences varying with intelligence. 

Nothing has been said as yet as to why there should be a relation between size 
nt and intelligence, whatever its nature, While a theory of full << 
ea eo Size and perceived distance can no longer be sanguinely accepte f 
Perspeotiy = that knowledge of the law of the visual angle, and of the law © 
Giese ori an the ability to carry out perceptual inferences given maximal e 
T0 e ud mpeg and fundamental importance to a cognitive performance hp 
Present study beat, Partially ignore primary sensory cues. It was predicted for b 
lower test intellige © E.S.N. group of children would not only be of very er 
meters enterin T but that they. would be significantly less aware of the id 
tional bias ta er perspective. Carlson (1962) had already found that an ins a 
greater degree of 8 perspective-orientated constancy responses leads io an T 
simple test, situati Over constaney than objective size-orientated instructions. 2 
be discussed in em was associated with the present investigation but s 
Perspective as Man. > wd author has also found that whereas full knowledg go 
BER, subject erm Y defined was present in 95 % of the non-B.S.N. gro Pt 
cognitive skill of kn Such à degree of awareness. The influence of this par ó 

ions ing about and being able to apply the size-reducing aspects 
an în depth, linked with Bey Sant > tio? 
skills in Piaget? s © 
cognitive skills pisse ab tested by calculating partial correlations. Holding the? 
relation tothe : » the corre 


: laying card 
different from zero, and to bi 


nn 
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nature of the development of fairly primitive cognitive skills. Deficiencies in this 
development are as likely to determine inaccurate inferences about the size of objects, 
and particularly of known objects seen at a distance, as they are likely to affect the 
development of a general skill of perception and of educational potential by virtue 
of primitive reasoning. It is in the nature of the design of currently used intelligence 
tests that these deficiencies may also be described by low r.Q. 

The presence of both over-constancy and under-constancy in the higher or superior 
intelligence samples may well be explicable in broadly similar terms. The ability to 
make size judgements of reasonable accuracy despite discrepant retinal cues 
develops in everyone. Even subjects of low intelligence or young children make size 
estimates which are closer to objective than to retinal size. The skill evidently requires 
! visual perceptual experience and is markedly underdeveloped in adults becoming 
Sighted for the first time. Since size judgements of one kind or another are being 
continuously made in all kinds of adaptive behaviour, over-learning and thus over- 
-OnSfaney may be considered to be the more usual and more adaptive behaviour. At 
the adult level, a conscious attempt is frequently reported to compensate for the 
effects of distance if the task requires objective size estimates. This aim may result 
ina high incidence of over-constant judgements, because, though visually the distant 
Object will in fact appear smaller, its apparent size will be justified by taking the 

istance effect into account. In the more intelligent respondent, under-constant 
estimates may nevertheless be made by taking size/distance inferences a stage further. 
These subjects may try to over-correct in the opposite direction for what they know 
hey have to do in order to overcome the retinal cues. They know and infer what they 
have to do to allow for the distance effect, and then make an inference about their 
Inference which may easily take their estimates back in the general direction of 
retinal size and thus of under-constancy. It does not seem implausible to suggest that 
his kind of self-correcting double inference is less likely in individuals of low LQ. 
"he major implication seems to be that investigations of the mio E 
With or determining size constancy responses would have = i aeta ps dp y E 
nowledge of visual angle and perspective, for scams "n : ied u + p a 
1€ Presence of consistent and established response patterns in relation to objects o 
Merent complexities and meaning, viewed at a distance. 
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THE EFFECT OF INFORMATIONAL FEEDBACK ON SIZE 
JUDGEMENTS OF SCHIZOPHRENIC PATIENTS 


Bx R. STANNARD, G. SINGER ax» R. OVER 
Psychology Department, University of Sydney 


This experiment studied visual size judgements of hospitalized schizophrenie patients and 
normal controls under two conditions of presentation. Sixteen patients and sixteen normal 
volunteers were required to match for size a graded series of disks at a distance of 14 ft 6 in. 
with a 4 in. standard at a distance of 5 ft 6 in. Both groups were tested under two conditions: 
verbal instructions, and verbal instructions with information feedback. The results showed a 
reduetion in error for schizophrenies under the feedback condition. These findings are discussed 
with reference to the research methodology of procedures which are supposed to provide 
relative measures of the perceptual capacities of different diagnostic groups. 


. The present experiment was on the question of whether differences found in size 
Judgements between normal and schizophrenie subjects represent differences in per- 
Ceptua] capacities (Hamilton, 1963; Lovinger, 1956; Rausch, 1952; Weckowiez, 
1957), Garner, Hake & Eriksen (1956) have distinguished between perceptual and 
response functions. They have argued that a single response difference cannot be 
validly interpreted as an index of perceptual capacity ; the extent to which differ- 
ences are invariant with changes in non-sensory variables must be examined. In 
these terms differences in size judgements between normal and schizophrenic 
Subjects may not indicate that the two groups respond differently because they per- 
Ceive differently ; it may be that the two groups perceive in a similar fashion but 
l'éspong differently This issue can be considered by examining the effects of non- 
Sensory variables en judgements made by schizophrenies and normals. . 
" Unt and Cofer (1944) and. Huston & Shakow (1948) have applied this type of 
Tgument to data on non-perceptual tasks. They have claimed that the performance 


efieit E ; i ay arise from motivational rather 
cits found for many tasks with schizophrenics may a a 
formance are to be expected when the 


lan FR : 
Cognitive deficiencies. Thus changes 1n per 
e deficiencies. Thus g s P ; : s 
ognitiye features are varied. Studies using aversive stimulation (“white noise’) as 
i ve ae ji 1958) have shown schizophrenic 


Stivati 2. Cavanaugh 
ation ‚enson, 1952; Cavanaugh, 
Verf poate whee i f motivation. Food has also been used to 


torma i level o Á 
ain as ee = behaviour of hospitalized mone (Ayllon & 

Ughton, 1962). The results have been inconclusive when seg un em or 
1. tation has been used (Stotsky, 1957; Topping & O i : } "T 

hu “structions are an important class of non-sensory pr^ s ha: ipee : size 

hi Sements (Gilinsky, 1955). Sets of words operate as instructions through a learning 
Isto, insky, 1955). 


, UOPy 1 A da qe the consequences of different discrimina- 

Gong re E in d n dm are ambiguous in that they produce 
> i Cations s ud B = ts both between and within subjects (Joynson dope tm 
n 8 ~). lngisnomena cdm be made unambiguous by providing the rg ipe un infor- 
dig on Bhont-the aima of his judgements (Edwards, 1961). t is poi e that 
be rences in sis ind nts found between normals and schizop Kreis may 
z en of instructions to the two groups rather than 


Sı . 
“nt the differential meaning 


& 
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i in size j ould 
differences in perceptual capacity. If this were so differences in ror ig i 
not be expected when both groups are given unambiguous instructions. ei 
however, are independent of the instruction conditions, it can be concluded tha 


y b "i x ines this 
represent differences in perceptual capacities. The present experiment exam 
issue. 


METHOD 
Subjects 


. n " ers acted 
A group of sixteen hospitalized schizophrenic patients and sixteen normal ic ites 
as subjects. The main criteria for the selection of schizophrenic patients en pressure of 
chotic ideation or thought disorder, for example neologisms, thought rai ihe previous 9 
thought, either at the time of testing or reported in A MM Ty Ml m pee ots in tho 
ths; adequate eyesight; and period of hospitalization less than | X. one subjects 
normal group had at least 20/20 vision with each 6y6, The mean age of the sehizophr in intelli 
was 98 years; of the normals 24 years. It was not possible to match the two Ee hinf 
gence. The mean 1.9. for normals, prorated from scores on tho ee Le  hrenics 994: 
subtests of the Wechsler Bellevue Intelligence Scale Form II, was 123-8; for schiz F 


Apparatus 
The equipment consisted of the size 


feedback of results. The standard sti 
sereen 21 in. by 36 in. w 


information 
judgement apparatus and apparatus to allow um ipm 
mulus was a white circle, 4 in. in diameter, m mounted 
hich was 5 ft 6 in. from the subject. The comparison stimu! te of olovon 
ice of 14 ft 6 in. from the sub ject, was one of a sorie 


"m i i wero M 
1 3:375 to 4-625 in. in 0-125 in. stops. Tho stimuli 


à was D 
There were three boxes on the table in front of the subject. On the middle Bos seien to 
button marked ‘Same’ and another marked ‘Different’; the subject operated d tho other 
signify his judgement, Tho other two boxes had glass panels, one marked ‘Right E^ means 

‘Wrong’. These panels could be illuminated, by white and red light respectively, salient ant 

Switchgear and electronic timers out of sight of the subject. It was possible to paw of a parti- 
lights so that, when the subject pressed one of the two buttons after the presentation 


ei 
ET : were u$ 
cular comparison Stimulus, one of the two lights came on for 1-5 sec. Silent switches 

to prevent the Subject from using auditory cues, 


Procedure 


. Und 
© given no information about the aceuraey of their judgements 
other Condition (IP) s were fo 
p e 
that they woul, ormed whether their judgements were correct or not. Thus ther py 


eight circles, i 
With an informational feedback schedule it was considered necessary to have sti 

sentations arranged 

presentations since th 
rial was DE 

which may diffor for no; i i j i T «put 

i s t: lanter, 1962). , 
up by each of the three ‘S a arco om 


re" 
mulus AN 


'€i 
i f ‘Same’ and ‘DIES. ns 
ead to approximately equal number of ‘Sa 
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RESULTS 


Table 1 shows the percentage frequencies of ‘Same’ responses given by the four 
groups for the ‘Different’ comparison stimuli. The mean equality judgements of the 
four groups were accurate (4-03 NV, 4-01 NIF, 3:97 SV. ; 4:03 SLF) and do not differ 
Significantly (P > 0-05). In addition to the mean equality judgement, the varia- 
bility of judgements around the mean was calculated for each subject. The means and 
S.D. of these variability measures are shown in Table 2. An analysis of variance 
indicated that the groups differ significantly (F = 11-50, D.F. 3, 28, P« 0-01) in 
Intra-subject variability. Comparisons using Scheffé’s procedure (Scheffé, 1953) show 
that the schizophrenic group given verbal instructions differs significantly (P < 0:01) 


rom the other three groups.* 


Table 1. Percentage frequencies of ‘Same’ responses for the experimental groups of 
normal (N) and schizophrenic (S) subjects, with (IF) and without (V) information 
feedback 


Diameter of 


target 

stimulus (in.) NV NIP SV SIF 

— 150 — 

4-62 = 
45 s 25 6:3 17-5 6:3 
4-375 20-0 16-3 28-8 25.0 
4-25 57-5 33:8 20:3 638 
4126 810 76:6 55:8 78:5 
4:0 88-0 91-0 60:5 86-0 
3-875 09:8 775 67.5 71.6 
3:75 32:5 450 58-8 42-5 
3-635 8-8 7-5 36-3 88 
3-5 3:8 = p 6:3 
3:375 = = = 


Table 2. Means and standard deviations of intra-subject variance 
scores based on 170 judgements by each subject 


Group 

cum Schizophrenic Tor i c 

i without wit SUM 
i nn a information, information, information, 

EN SV NIF SIF 

0-020 0-023 

.020 0-045 
a ro 0-018 0-003 0-007 


Discussion 


The results h hown that, although the mean equality settings of both schizo- 
Phronig and ane T aud font were accurate, i.c. independent of instruction con- 
y long, ioman] pecie led to a significant reduction in the intra-subject 

ariabil; : i l studi 
L lability of schizophrenic judgements. The data from experimental studies that 


Ve been concerned with mean equality judgements for schizophrenics and normals 


* 
ET R d ET 
lovey en analysis of variance of transformed variability scores (log variance) showed the same significance 
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i 56; 52; Weckowicz, 1957). Differences in 
are equivocal ae Feen cm M and normals have e Fes 
mean equality ju Sen MA iti Lovinger, 1956), not un er max es 
found only ne a conditions used in iini quei 
iac ae » difference in the mean equality settings for the four za pb i 
d. eed. larger intra-subject variability for the "P aq clan S that 
— ei gh ig tl in mean intra-subject variability or qu 
b lica instructions alone schizophrenics were giving bed Uu cae bri 
what indiscriminately. With knowledge of results, however, sc un subjecte. 
came to use the ‘Same’ judgemental category in a similar a eh an 
The design of the present experiment does not allow the di wu ni on waste? 
by schizophrenic subjects under the two conditions to be » ss En halk welt 
tional or to instructional aspects of the procedure. It could e au ae 
phrenics made inaccurate settings when verbal instructions alone were = wheveby 
they were not motivated to respond accurately, and that the power on discri- 
‘Right’ was given to particular settings exerted a ie aot pal is ntirely instruc- 
mination. But it could also be argued that the payoff opera end seorsum 
tional fashion by ‘sharpening’ the subjects' criterion of ‘Same’. a 


ic 
: : hizophren! 
would require that the verbal instructions had different meanings for schizoy 

and normal subjects. 


ions 
ae operation 
The experiment has demonstrated the need to employ converging OJ 
(Garner, et al., 


š : rms Ob | 
1956) before interpreting judgemental Krane be ents 0 
differences in perceptual capacities. A difference in variability in size = pm ditions: 
schizophrenic and normal subjects was not found under all nn ts found for 
It is more profitable to speak of the greater variability of pecie due to the 
Schizophrenic subjects when verbal instructions alone were given & of an under" 
differential contro] of non-sensory variables, rather than as a symptom ider differ 
lying disturbed State. In the same way it may be more profitable to ch. reduce 
ences in mean judgements found between schizophrenics and normals os of such 
viewing conditions in terms of instructional control rather than in ter ; 
vague processes as 


with 
‘over-inclusion’ (Perez, 1961) and ‘poor per 
reality* (Lovinger, 1956). These terms suggest differences in m cnl to emplo! 
Before such conclusions can be drawn, however, it would be necessary 

converging operati 


n 
r whe 
: " in invariant 

ons to show that judgemental differences remain inv 

response variables are changed. 
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AN EXPERIMENTALLY INDUCED CONFLICT BETWEEN 
VISION AND PROPRIOCEPTION 


By RAY OVER 
Psychology Department, University of Otago 


Settings of a bar so that if felt horizontal were examined under conditions where subjects 
were given false visual information of the slant of the bar. With a distortion of 15° subjects 
reported that the bar felt horizontal when it in fact looked horizontal. Although for larger 
distortions most subjects became aware of a conflict between what was seen and felt, few were 
able to make accurate settings. The bar tended to be set at a slant between the visual horizontal 
and the physical horizontal. Settings were variable over trials but there was no trend towards 
greater accuracy. The data indicate that in making spatial judgements more reliance is placed 


on visual than proprioceptive input. 


The present experiment investigated subjects’ capacity to make accurate proprio- 
Septive judgements when presented with false visual information. Proprioception as 
à sensory system provides precise input relating to the spatial location of a limb. 

€ceptors in the ligaments and joint capsules signal the direction, rate and extent 
of joint movement, as well as the steady position of a limb (Rose & Mountcastle, 
1959), Psychophysical studies indicate fine proprioceptive discriminations in the 
absence of vision. The horizontal can be accurately judged (Day & Singer, 1964) and 
slight angular movements of a limb are able to be detected (Piéron, 1952). Vision is 
Similarly a precise locating sense. Most often the two senses provide equivalent 
Information about the location of a limb and the limb feels to be where it looks to 


e. An intersensorv conflict can, however, be induced by falsifying visual input. 
y ) required a subject to move his hand along a flat 


Na task of this sort Gibson (1933 r 

ar Which was vieil through a prism that produced visual curvature. The bar 
Was Teported to feel curved. Rock & Victor (1964) obtained reports of the shape an 
Object felt to be when the object, grasped by the hand, was viewed through a system 
t u a axis. Subjects reported that the 


lat oo 2 its horizontal 
mpres e along its 
pressed the imag E few subjects were aware of the presence of con- 


ata indicate that visual input dominates pro- 
: 1 iri E tial judgements to a 
loceptivo fn biect is required to make spa judg 
put when the subje > i : 

Íbosntve eetterian Neither Gibson (1933) nor Rock & Victor ( 1964), however, 
ermined hether tl : dominance by vision is maintained over a wide range of 
visual ri m her the d they did not consider judgements over a number of 

lal. `'h E en values, = nt examined these variables. The task required each 
ject + En i f a bar so that it felt horizontal while viewing the bar 
roug sino ep ee look to be at a slant other than its actual slant. 
i ms which ma. 
'Stortion values from 0° to 90° were used. 
METHOD 


" ired to inspect and set was 24 in. long, 3:5 in. deep, 
was requ he middle 6-25 in. of the bar was marked by 


tre. Th . 
t ee tho subject. In inspecting the bar the subject was 


Poara tus 


Th 

s H 

d ^ wooden bar which the subject 

"ns ar In. thick, and was pivoted a 
tent tape which could easily be 
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i re section. As the arm 
i is right hand along this centre se un 
required to move the tips of ig vs = bene the active movement of the pens peine 
pie S i 'The subject could c 
was not supported, smovens “ood: creen 18 in. square. The s red: 
7 -5 in. in front of a wooden s: ; iledetinhé 

'The bar eie iie ie diese controls operated through a 6:1 reduction € ae Poen dd D 

= en the bar could be read to the nearest 0-25° from an 8 in. pro 
setti. i we 

5 i ted in a fra 
en ci eere view the bar only when looking through an sir edipi ehe bar by 
Mie ee 10 in. high, which was set 14 in. in front of E o kenne idi hi 
l in his right hand beneath the frame. The eyepiece eonig ee Vn by 
b 9in s 1-88 in., one being fixed in position and the other able to be ro chua Lors ale at 
the a, With this arrangement a physically horizontal pm cou reduced, IHG mount- 
any slant from the visual horizontal without a left-right ee res rie m. distortion. 
ings in which the prisms were held provided a circular visual field a P s “ns horizonta 
TES limits of the visual field were the centre 6:25 in. of the Ps p» E occupied by the bar, 
i i i d i 10 ‚as occ à 
and there was no visual distortion, the bottom half of the visua 


back- 
E i textured 
which was black, and the top half by the screen, which served as a white un 
ground, 


Plan of experiment 


T o o 90?), termed 
Seven conditions of visual distortion were used (0°, 15°, 30°, 45°, 2 n P, (4 which 
9 Vass Vys..., Von respectively, together with an eighth m bisa used, 1.0. a different 
subjects were unable to see the bar. Eight groups, each of ran y] e vns Wan Thè oth 
group for each condition. Group P made settings without being able to « 


xcep 

: f m sach group, EX 
seven (visual) groups viewed the bar while making settings. For sd ip B str o to the 
groups V, and P, the prisms were arranged so that the left-hand side o , 
subject, looked to be sloping upward 


r 
^ s + the othe! 
s when the bar was physically unen 
half the right-hand side looked to be sloping upwards. Each subject, made ten s 
Subjects 


The subjects 


were high-school students a, 
the aims of the 


r t aware 
ged between 16 and 18 years. They were no 
experiment, 


Procedure 


ically 
it felt physice? 

Subjects in all Eroups were instructed that their task was to set the bar so that it felt I 
horizontal. 

It was necessar 
was used to 
frame. His 
15 see in ti 


Jude! 
An 060 ‚no 
y to familiarize subjects with the procedures before testing began ht 


5 j beneat or 
prevent the subject viewing through the eyepiece. The subject resi tre span 
hand was Placed on the bar by the experimenter and moved Over d to use the rot: 
me with a metronome (60 beats/min). The subject was then allowe 
controls with his left hand. 
Two Starting positi. 
measures; each was u 
trial the subject’s ha, 
allowed to look throu: 
the subject’s hand wi 
No restriction Wa: 


ons (15? on either 


mr 
ed to obtain Ph 
side of the physieal horizontal) were use 
Sed for 


: inning © en 
half of the settings made by each subject. At the en was pu 
nd was plaeed on the bar by the experimenter and = sie to ensure 
£h the eyepiece (except subjects in group K). This was pu rmation- 
as in contact with the bar whenever he received visual v aem ber E 
S placed on the time that subjects could take to make be and the s 
setting the occluder wag Placed into position while the judgement was reaardeg tchod to 0”? 
to the starting position for the next trial. On each trial subjeets were carefully P subject? felt» 
that they did not close their eyes while making settings. At the end of testing seen and m 
questioned to determine Whether they were aware of a conflict. between what AE horiz! 
as well as to establish the ways in which they attempted to judge when the bar 
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RESULTS 
The settings of groups P and V, were scored *U? or ‘D’, where ‘U’ was a setting 
with the right-hand side of the bar, relative to the subject, slanted upwards from the 
Physical horizontal, and *D? downwards. Settings for the other visual groups were 
Scored ‘+’ or ‘—’, where ‘+’ was a setting from the physical horizontal in the 
direction of the visual horizontal, and ‘—’ a setting in the opposite direction. 


«(60) (75) 
«(575) 


ogee 


© 


Settings relative to the physical horizontal 
+ 
S 


P V Vis Vo Vs Vo Vs Voo 


Groups 

"i i ye bject on the first trial. Group P proprio- 
Fig. 1, Sotti rent horizontal by each subject B Base pants 
ception) ei e erc vision; an optical system distorted the qen hon a yo; 
15°, 30° ED. s SUUS We 1 90? for groups Vo-Vso respectively. The values o re ri om dim 

, iect a ren. 
crepant dc hee by ko subjects in group Veo and by one subject in group Vz, gi 

s 


i i rial; the 
T ^ ; coups is of settings made on the first trial; 
he first comparison between the es jabai n Sem f anil ned af 


Cttings : : 
n es DUM We ater. Fig. 1 shows the setting made by each sub- 


Consist SFER 2 ‘dered | | 
lect of m. m... rae did; it indicates that settings have been influenced by 
TR oe a ie visual groups except V, and Vy. made 


9 visual distorti ditions. All of tl m 
Settings wh istortion con Senile from those made by group P, who made settings 
ud "Heu sigil Inspection indicates that there was a trend 


em ropri ivei lone. j s 3 
Owarde ael an. gn a aciem that the bar felt horizontal when it looked 
; lal' setting 


H t o 5? 

Jorio s : ; f up to 30°. For distortions between 30? and 7 
prona = be pronun du d set at some position between the physical 
Orizont s sebtings (whe "izontal) were most common. Subjects in groups V, and 
Lu the Viam Ree s subjects in group P. The results thus show 


2 Weg i i ings à t Au 
Lm m as accurate in their ur ons judgements were influenced by vision was 
de i " 
De; ; 
"dent; on the extent of the visu 
b The 
" 


Ovid fi B 
; : inconsis 
22 75 an index of the degree © Gen. Psych. 57, 3, 4 
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buted to proprioception alone. If the influence of visual information declines over 
trials and judgements come to be made more in terms of the proprioceptive input, & 
greater mean variability within subjects over trials would be expected for those AR 
in which judgements were initially influenced by vision. The standard deviation 0 

his ten settings was calculated for each subject. Table 1 sets out the mean standard 
deviation for each group and the dispersion of values around this mean. An analysis 
of variance, applied to a square-root transformation of the data, is also summarized 
in Table 1. Using Duncan's new multiple range test (Edwards, 1963) all differences 


other than P-V,, P-Vi,, P-Vg, V,- Vy, Vis-Voo, Vay-Vas, Vas-Voo were found to 
be significant (P < 0-01), 


Table 1. Analysis of within-subject variations in settings for the different groups 
(n = 8/group) 


(a) Mean variation and s.p. for each group 


Groups ay 
Vo Vis Ts Ves Veo Vis Voo 
Mean L60 — 090 2.02 3-61 617 7.95 E net 
s.n. 1-36 0:22 1-53 2.14 4-90 5-46 2-91 0 
(6) Analysis of variance for square-root transformation 
Source Sums of squares D.F. F & 
Between groups 16-92 7 6-37 < 001 
Within groups 21-11 56 = = 


The results thus show tha’ 


jects in groups Vo, Vis and Vg, was within the range of variation found for group 
All of the subjects i; 


3 a 
| n groups V, and V,, made accurate settings on all ten trials. 
Subjects in group 


1 Vi; tended to set the bar 15? from the physical horizontal d 
ten trials, that is, the visual input was always dominant. Questioning pe the 
p periment indicated that all subjects in this group believed that they had se t 

ar so that it was Physically horizontal; none was aware of any conflict between = 
Was seen and felt, 


: “chin sub” 
t any variation in settings over the ten trials within ® 


e 


: » subject? 
It has been shown that there is greater variability in settings over trials for subje. e 


| " i 
In groups Vag, V... Vas and Vs, than can be accounted for in terms of the proprioceP and 
Input alone. It is ask | 


; 5,18 asked whether this variability represents a trend from ‘vigue eat 
a see s EN On earlier trials to accurate settings on later trials. p m i 
Table 2 (a); x y subjects in each group on trials 1, 3, 5, 7 and 9 are is trans” 
nc x pue with the corresponding deviations. After a logarithm : pethe! 
ean r Scores, a test for trend was carried out to determine waly 
oe : bi m Significantly over trials. Table 2(b) summarizes the trials E 
en i Sume that settings do not differ significantly either over aa ate! 
reliance on fe "as there was not an initial reliance on visual input an^ ngs ut 
did Proprioceptive Input. Subjects in these groups made variable settinS pi 

E Mereasingly accurate over trials, Only two of the subjects: 7 and 
E : (Lame. ai settings on all trials and only three, two in group doom" 


i , E B e 
I5ual" settings on all trials, The remaining subjects Ma 
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promise’ settings and they all varied more over the ten trials than any other subject 
In group P. None showed a consistent trend towards accuracy over the ten trials. 
Questioning after the experiment indicated that all of these subjects were aware of 
a conflict between what was seen and felt but that all attempted to set the bar to 


the physical horizontal. 


Table 2. Analysis of mean settings over trials, 1, 3, 5, 7 and 9 
for groups Vso Vass Voo and Vrs 


(a) Mean settings and s.D. 


Trials 
Group :3 3 5 7 9 
Vao Mean 24:25 21-25 23-75 19-44 21:56 
S.D. 5:81 7-76 7-92 7-95 6:81 
Vas Mean 18-37 19-13 18-19 11-47 13-00 
Eio 14-27 14-09 17-05 13:08 14-98 
V, Me. 19-25 9-31 13-50 13-28 16-91 
= a 25.21 10-98 19-91 13-96 20-59 
V, 11-78 12-41 10:34 10-94 10-70 
> S PE 24-73 25-62 23-45 24-99 
(b) Analysis of variance for log. transformation 
Sums of Level of 
Basics squares D.F. F significance 
Visual distortion 1-65 E: jur = 
Error (a) 8-18 2 omo z 
Trials 2» ^. 0-00 ae 
Visual distortion x trials 0-04 E SA Ns 
Error (b) 1:93 2 
DISCUSSION 


bjects can make accurate settings to the physical 
mation alone is available, settings E Mae. 
Macau : ee d with veridical proprioceptive and false visual 
j ge. the bar. Visual input entirely dominated 
= Sements w} l ge repancy was 15°. This finding is consistent with data ob- 
taineg b when t s IBORA by Rock & Victor (1964). For larger discrepancies, 
how, Y Gibson (1933) and by al and the visual horizontal were 


ver er sical horizont: o à 
Energ » ne ee ap group for which there was 90° distortion; all 
ade. An exception W: 


Sub; : iects who initially made inaccurate 
Bots; : gs. Subjects who J 
Se ie in this group made accurate setting J 


` ; rials. 
ags did not become more accurate over t 


ra i de by subjects in 
: i i her the accurate settings ma y j 
Stoy 8 not possible to determine whet ie or the visual input. The results of other 


x 
i results show that, although su 
i izontal when proprioceptive infor: 


D we à 
Pow M Were in terms of the p” pes pih jente reported that the bar felt horizontal 
e Suggest, however, that t E imply that the judgements one generally 


Make Se it looked horizontal. This ' b are dependent on the visual appearance of the 
Jim! ater reliance should be placed on visual input, 


Which IS somewhat surprisin N En proprioceptive input. Vision, however, is 
1 d 
388 a lower ecological vali 22-2 
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5 unge 
ch less restricted spatial sense than proprioception in that it encodes inform 
a mu bout the spatial properties of objects out of reach. . eT 
e ds in group V4, made consistently accurate judgements. It is ae bor 18 
tk en fact siste a visual criterion; that is, reported un. eh 
bone! when it looked vertical. If this happened it would ee Pani 
same method would be used by subjects in group Vz- Only one su artes ass 
however, made a setting of — 15? on any trial. Thus in pem li ar. ike di 
to make judgements entirely indepscdenty of the false informa: i 
rtion was 90? but not when it was 75 A , inte 
es When questioned after the experiment most subjects mac ice dua ed we i js 
to set the bar at an orientation such that the hand in one direction di Em Why is 
moving upwards at a slant and in the other direction downwards at e : e in dn 
it, however, that this method led to accurate settings in the absence ot v ‘th 18° of 
ertora with visual distortion? Why was vision completely pss tome aiite 
distortion but not with larger discrepancies? Why were subjects who : on el 
that vision was distorted not able to make settings independently o t all of the 
information? There seem to be no ready answers to these questions. ee wer 
inaceurate settings were at some slant between the physical horizonty va Few settings 
horizontal and were ‘compromise’ settings in this sense; there were very 3 


ise 
rm *compromis 
outside this range. Tt does not seem profitable, however, to use the term P 
except as a label. 


The part played b 
orientation has been 
Sensory conflict situat; 
larger constant errors 


ial 
" "e ; spatia 
y visual and proprioceptive information in judging SI 


ll as in inter“ 

Studied by intersensory localization tasks les ‚found that 
ions (Howard & Templeton, 1966). Legge (1965) me with a fe 
are made in setting a visible object into finding an 
object than in aligning either two visible objects or two felt objects. T dn d in trans 
the present data both indicate that there are mediating Próteses re of thes? 
lating and correlating information from different modalities. The na tablished. 
processes, and the way they operate to produce error, remains to pe rtion is DO 

The finding that the extent of mislocation induced by visual dis : adaptation 
modified over trials seems to conflict with the data from perceptua lization re 
studies (Smith & Smith, 1962). It has generally been found that aaa y 
Sponses such ag aiming, reaching and making contact are initia lly co movement: 
the false visual input but become accurate over trials involving active k resultin® 
Adaptation has typically been accounted for in terms of sensory gt formati K 
r movement in the presence of the distorted visual ate adap s 
(Held & Freedman, 1963). The present experiment has failed to demonstr in result 
tion although active movement of the hand was allowed. The insigni o M 
may be a function of the task required of the subject. In the present nn require 
subjects’ hand Was always in contact with the stimulus and the subject » studies th 
to set the stimulus in a given spatial location. In perceptual en stimu, 
subject’s task Senerally is to achieve spatial contact or conjunction with alien r 
Active movement of the hand changes the apparent spatial location of cost in ia 
parts of the visua] field. Tt is possible that adaptation would have been ee a 
present case if the Subject had been required to achieve contact with ro o info ne 
setting it to the apparent horizontal. This would suggest that prepa = ting ® t 
tion alone does not provide the sensory feedback, but the information re 
movement and the degree of Spatial conjunction may. 


from active moto 
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EFFECTS OF SEQUENTIAL 
ORDERING OF ADDED PAIRS AND OF CORRECTION JV. 
NON-CORRECTION PROCEDURES ON PAIRED- 
ASSOCIATE PERFORMANCE 


By WILLIAM F. BATTIG 
University of Maryland 


An 8-pair list was learned with fewer errors to criterion under a correction procedure, which 
equated number of correct responses for each individual pair, than the standard non-correction 
procedure. Both interpair differences in degree of learning and retention, and variability 
between Subjects, were reduced under the correction procedure. Each of 7 non-correction 
conditions was then used for a second list of 6 new pairs, learned either alone or in conjunction 
with the 6 best-learned list 1 pairs (either grouped together, alternated with new pairs, or 
randomly intermixed), in either constant or varied serial order. Neither sequential grouping 
nor alternation facilitated list 2 performance, and alternation after non-correction learning 
of list 1 elicited significantly more errors after the first correct response. Constant serial order 


for list 9 required fewer trials to criterion than varied serial order. 


Several recent experiments have pointed to the extensive involvement of such 
extraneous cues as serial position (e.g. Battig, Brown & Nelson, 1963) or of various 
techniques for interpair grouping (Battig, 1966) as means employed by subjects to 
Combat interpair interference during the learning of verbal paired-associate lists 
(Brown, 1964; Brown & Battig, 1966). One primary purpose of the present study was 
to assess further the nature and magnitude of effects on paired-associate learning 
Produced by serial-position constancy and sequential arrangement of previously 
®arned and unlearned pairs, and to evaluate any interactions between these variables. 

Second focal concern of this experiment was the evaluation of a newly devised 
Paired-associate procedure permitting precise specification and control of level of 
learning for each individual pair in the list, by requiring that an equal number of 
Correct, responses, evenly distributed throughout the course of learning, be made to 
ach pair. This technique, termed the correction procedure, owing to its close corre- 


Sponden ; :serimination-learning procedure of that name, redefines a trial 
2 G ion-learning p § 
ee ec each pair that is correctly recalled is removed 


8 one correct ll of each pair; í 
Mporarily eor ds ei until A pairs have been recalled correctly. When used with 


Teca]] procedure rather than the standard paired-associate a apa oue 
is Correction, procedure effectively mitigates the extensive on in i Y 
ermina] learning of different pairs that results from the ege € er o 
“esentations for each pair under the standard complete-list paired-associate pro- 
Ure (termed here the non-correction procedure). Thus = pees La gern A 

ley Potential to eliminate the serious problems associated with 7 es is ion o 
Vel of terminal learning in retention and transfer experiments (Un ipe > 1964). 
no, © Inelusion of the correction/non-correction variable in the present esign was 
o Ased upon any expected interactions with either serial-position constanoy or 
x entia pa ri ei £ Ere associates. However, the evaluation of this new tech- 
“que Basen fta aynterantió comparison with the non-correction procedure under 
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manipulated variations of other potentially relevant variables, and the present study 
is one of a series in which this has been attempted. As the first and most extensive 
of these correction/non-correction comparisons, the present report also includes 
several analyses of performance and retention under the correction procedure which 
contribute towards its fuller understanding and evaluation as compared with the 
non-correction procedure. 


METHOD 


Materials. All subjects learned the same fourteen moderately difficult CVC pairs, selected on 
the basis of their minimal similarity and equivalent rated learning difficulty (Battig, 1960). The 
same eight of these pairs constituted the first list for all subjects, whereas the remaining SIX 
pairs appeared only in the second list. All pairs were photographed and presented for learning 
and performance measurement by a Kodak ‘Carousel’ 2 x 2 in. slide projector. 
2t — and procedure. Half of the subjects learned list 1 to a eriterion of one ae 
ES PR e ris non-correction recall procedure: each trial began with the initial presenta res 
= e eight pairs at 4 sec rate, followed by a 4 sec blank interval, and then by prese 
ion of each of the eight stimulus terms alone for 4 sec while the subject attempted to pronounce 
the paired response term. 
Pea BER procedure used for the remaining subjects differed in that a ‘trial’ was defined 
ilr id — Tr of each pair rather than its single presentation, thus ensuring that weg 
Bess iem Pe ed correctly the same number of times after each complete correction. a 
"im oe P arae apes and attempted recall of the entire list (which constituted a pt 
en ection trial), each pair correctly recalled was temporarily removed from aer 
iin ond pairs only were presented again and subsequently tested for recall. Once S the 
RER = recalled were eliminated. This successive presentation an y Al 
eight vilia meis pairs was continued until the last of them had been recalled correctly Wee 
Won m In P restored to the list for the beginning of the next correction trial. ‘Trials ne 
beginning of the = m were recalled correctly following their initial presentation — 
Rea checken m idu providing a criterion identical to that for the non-correction SU Ti » 
eor tiu a ative stability of criterion performance under non-correction and sae iy 
A d t recall of the entire list on the criterion trial was followed immedia e " 
presentation of all eight stimulus terms alone, in a different serial order, for attemp 
— of the response terms, f he 
m » tp 
imate D and procedure. Equal numbers of subjects who had learned list 1 under | 2. 
ee en procedures were assigned to each of seven conditions ES oi 
Meike páfia e sm with respect to the presence and/or the sequential arrangemen, arni g 
1561; Thassyo most E six old pairs on which subjects had made the fewest errors in -— nb 
companion of pa gr pairs for each subject in list 1 were eliminated for use in a subs rec 
dion. Bie ceria an T of these pairs after list 2 had been learned by correction or NO 
varied (Var) er : conditions represented the possible combinations of constan 5 
en = er from trial to trial, with grouped (Gr), alternation (Alt), isolati ld ait? 
always mem of the new and old pairs in list 2. Under Gr conditions, the Position? 
fou! thon edam - de first six serial positions for half the subjects, and the last six P jacon” 
se te e WA pect. The Alt condition provided that each old pair was always Positions 
for half the subjects os rins with the old pairs appearing in odd and even numbered c» Jon? 
without any old pairs Sd group. Under Iso conditions, the six new pairs were Ben ixinÉ 
of the six old and Pra a Revontli Random condition provided for unsystematie 1 
Learning of list 2 a vg which varied both within and between trials. o the 59! 
criterion of one errorless Peep mad followed the list 1 non-correction procedure pec juo 
of the six old list 1 pairs corre For Iso groups, this criterion trial was followed pee 8 won 
continued again to a M Wan mem to those used in Gr and Alt second lists, BS d a 
ess-trial criterion. Equal numbers of Iso subjects W 


ess 


* Owing to time limitati pef a 

; x itati m ; n inated e 

reaching criterion on the Ed wo subjects (both in the NC-Var-Alt group) had to be termino trial Ma 

his pam ied Bot xeeatien a ond list. Since both subjects had made only one error on their fina panali’ 

that these subjects would orrectly on at least one preceding trial, it was assumed for purpose? 
have achieved criterion on the next trial. 
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group were given post-criterion sequential orders corresponding to the Gr-first, Gr-last, Alt-odd. 
and Alt-even conditions. i : ; 
Meng ion for Gr, Alt and Iso subjects under Con conditions, six different sequential 
ents khe six new pairs were used equally often for each group, which provided that 
pair appeared once in each of the six positions of the sequence, and was preceded and 
followed once by each other pair. Under Var conditions, the particular old and new pairs appear- 
ing in each designated serial position were unsystematically varied each time through the list. 
Written recall. Immediately after the final list 2 criterion trial, each subject was asked to 
write down on a prepared written recall sheet as many of the stimulus and response terms for the 
fourteen pairs as he could remember. 
Subjects. The subjects were 168 students at the University of California, Berkeley, 102 of 
whom were paid for their services while the remainder participated to fulfil an undergraduate 
Psy chology course requirement. Three additional subjects, each from a different group, were 
eliminated and replaced by the next subject to appear in the laboratory, owing to refusal to 
follow instructions or to procedural or apparatus errors. Each of the two experimenters ran 
eleven and one of the subjects respectively in each of the fourteen major groups: the correction 
and non-correetion conditions for list 1 combined with the seven list 2 conditions (Con-Gr, 
Con-Alt, Con-Iso, Var-Gr, Var-Alt, Var-Iso, and Random). This experimenter variable will 
not be discussed further, since neither the overall experimenter difference nor its interaction 
With groups approached significance when tested against the within-groups error term for sub- 
Jeets run by the first experimenter (F < 1 in all cases). 
Ro a for the two Random groups; 
tined groups had been completed, ass 
Pe unsystematie order of assignmen 
iem in each of the twelve groups befo: 
fone, A similar basis was subsequently 
Do eau random groups, who were © 
Pulation as the other subjects. 


which were not run until after all subjects in the other 
ignment of subjects to groups was based on a predeter- 
t which provided that an equal number of subjects had 
re any additional subject was assigned to any of these 
used for assigning subjects to the correction and 


btained in the same manner and from the same 


RESULTS AND DISCUSSION 
. Bince the groups representing t ven list 2 conditions were closely comparable 
In list 1 performance (F < 1), and the detailed list 1 analyses involving correction 
and non-correction procedures were largely independent of the other purposes of the 
Xperiment, the list 2 results are presented and discussed first, followed by a separate 
Section devoted to the various correction/non-correction comparisons. 


he se 


List 2 performance 
Result í were bas 
i s, Comparisons: of list @ performance à 
list 2 pairs dis ixtv-seven of the 168 subjects performed perfectly on the six 
i pa de on these pairs. Likewise, 


Added j; i "TOT! e ma 
ist 1 pair “4 mean list 2 errors wer ikew 
we, pairs, and'onily 14 > subjects performed perfectly when the six list 1 


enty-one of eight s 
Pairs were en hing criterion on the six new list 2 pairs, and very few 
li Can errors were made either on list 1 (0-92) or list 2 pairs (0-88) within the combined 
St. Thus all list 1 and Iso post-eriterion list 2 errors were excluded from the list 2 


“sults an : ted, , 
4 buius PI eo En (failures to recall correctly), trials a ee m 
E. Ore? errors (preceding the first correct response to each pair) were Ps epa to 
(o) E ete analyses of variance, aS well as two analyses of covariance zs upon 
ist 1 errors, and (b) a multiple covariate ineluding also list 1 correct responses. 

: d on ‘after’ errors (errors made after the 


analysi "forme! 
fi alysis of vari as also perform 
"b Correct, aan gt pair). Neither the total- nor before-errors analyses 


ed primarily on the six new 
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revealed any difference between groups that approached significance, although their 
directions were generally consistent with the other measures described below. 

Fewer trials were required under Con (4:06) than Var (4-52) conditions, a difference 
significant (P < 0-05) by both analyses of covariance but not by analysis of 
variance (P < 0-10). However, neither Con nor Var trials differed significantly from 
Random. groups (4-42). The Con-Var differences fell short of significance both for 
after errors (P < 0-20) and errors on list 1 pairs (P < 0-10), and non-significantly 
fewer before errors were made under Var than Con conditions (F < 1). 

Only the after-errors measure revealed any effect of sequential grouping, shown 
by Table 1 to reflect the inferiority of Alt to Gr and Iso conditions (F = 331; 
D.F. 2, 154; P < 0:05). The limitation of this difference to the non-correction pro- 
cedure led to a highly significant Gr—Alt-Isox C-NC interaction (F = 092; 
D.F. 2, 154; P < 0-005). All other list 2 main effects and interactions, as well as the 


Gr-first-last and Alt-odd-even comparisons, fell far short of significance for all per 
formance measures, 


Table 1. Mean second-list after errors by Gr-Alt-Iso and C-NC groups 


Gr Alt Iso Total 

d 1:39 0-58 0-58 oag 

N 0-58 2-07 0-76 133 
Total 0-94 1:63 0-67 


poe Des results are consistent both with the Con over Var superiori? 
m ye al. (1963) to be limited to later stages of learning, and with sly 
ce rade PIA of PA learning through the addition of a few per 
oe im to the list (Brown & Battig, 1966). Although the present ose 
a se bs irs pia the Gr, Alt, and Random conditions did not produce superio 
; on tions, as found by Brown & Battig (1966) for two or four such a 
en uo um doubling of number of pairs in the list significantly w 
produced by ne Six new pairs. When compared with the usual nigative a " 

valence on list asing list length (e.g. Carroll & Burke, 1965), the presen itio 
Ist 2 pairs for Iso às compared with the various added-pair con 2 


provides impressive vi 
A f " € idence ofa facilitati g i i ith s 
i s : ing mechanism associated v 


„de 


eat 
ty of Alt to Gr and Iso conditions in after errors would e 


rehearsa] interpretation of the facilitation produced by ? air? 


after errors follow; Presentations. Instead, the limitation of this Alt inferior! wo 
listet robs id Non-correction list 1 learning suggests that the presence ° in? 
ases the use of degree of learning as a basis for interpair 8° a w? 
had produced compar & Battig (1966). Because the present correction pus m 
have enhanced i ng levels of learning across all added list 1 pairs, P yl 
en et ee discrimination between the cues provided by the oy pe?" 
new pairs under Alt conditions, and their ability to M "d ; 


erference during the later stages of list 2 learning 
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1966). By comparison, the substantial differences between list 1 pairs in terminal 
learning level under the non-correction procedure may have obscured and prevented 
effective use by subjects of the list 2 alternation pattern. A further contributor to 
Such increased differentiation between list 1 and 2 pairs by the correction groups may 
have been the change for these subjects from the correction to the non-correction 
Procedure for list 2. 


Comparisons of correction and non-correction methods 


Significantly fewer total list 1 errors were made by correction (28:3) than by non- 
Correction groups (35:3) (F = 6-22; D.F. 1, 154; P < 0-02), owing primarily to a 
marked reduction in errors before the first correct response for correction (20-1) as 
Compared with non-correction conditions (28:3) (F = 17-80; D.F. 1, 154; P < 0-001). 
Although more, but not significantly more correct responses were also made by non- 
Correction (37-9) than by correction groups (36-1) (F = 1), the overall superiority of 
Correction in total item presentations fell just short of significance (F = 3:68; D.F. 1, 
"ala 0-10). Fewer mean errors were also made by correction (0-30) than by non- 
Correction groups (0-37) on the additional post-criterion recall test, but the difference 
Was not significant (/ < 1). Only in after errors was non-correction (7-1) not 
numerically inferior to correction performance (8-2) and this difference was also non- 
Significant (F < 1). Finally, the correction procedure led to a wer reduction 
in between-subjects error variance which was significant (P < 0-002) for before 
Arors (O = 78-3; NC = 229-1), and approached significance (P < 0-10) for total 
“Tors (O = 948.3. NC = 395-9). ' 

List r M mina neg nr Lb change to a list E non-correction prosedure for 
Correction groups, list 2 performance was also ea ag Pa 

an non-correction groups for trials, total errors, atter emor; and Hb 1 eror; 
Whereas correction and non-correction groups were virtually identical in list 2 batte 
errors (F < 1 in all cases). However, except for the previously re 
With Gr-Alt-Iso conditions, no significant list 2 effects resulted from the correction/ 

n-correcti ables l 
ritten adt yo the written recall results a ee Le eg 
al Superiority of recall for items RB BR = > t 3 earing in list 2 
list 2 (74-7 %) as compared with the two hardest list 1 pairs not app g 2 


(35-4 o ll of items from easy (75-295) and hard pairs 
i ^ call ot 1te 

‘ % )» the differences gane = were less than the easy (74-2%) versus hard 

x ae nan-correotion group Neither the mean difference nor a difference 


(39.& o * > i f 
etry”) difference for correction gar we 
item ^^ ratios of percentage errors ficance (all P's > 0-10). However, significantly 


ort irr ieved signi 
Ore nr soap recall, TN subjects (24) recalled at least one of the two 
“limi ction (40) than non- 2 — 6-46; D.F. 1; 0-025 > P > 0-01). Thus while 
the gated list 1 pairs correctly (x = d 


5 : a e nonetheless consistent with the expecta- 
E i erences are not impressive, they ar 
tion at list 1 learning of individua: 


] pairs was more closely equated under the correc- 
an the non-correction proced 


they i B n 
for A Correction comparisons. ee -— 
these „© Measures for individua pa due to differential s 
e, Which ig relatively free from bias due 


ure. . 1 
further analyses were carried out on list 1 per- 


the correction procedure. The first of 
election of subjects, com- 
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pared the number of errors on trial 2 as a function of the rank order of the eight € 
in terms of number of errors on trial 1. This relationship, as shown in Fig. 1, T" 
indicates a positive correlation between errors for a given pair on the first and me 
correction trials, although the effect is almost entirely limited to ranks 2-5. A tren 


e 2 e = 
x a co o 


Mean trial 2 errors 


Q 
D 


8 7 6 5 4 3 2 1 


Pair rank in trial 1 errors 


Fig. 1. Mean list 1 errors per pair on trial 2 under C procedure. Pairs are ordered from lowest (8) 
to highest (1) in terms of number of errors or times presented during trial 1. 


analysis of this curve (combinin: 


and stability of this measure) revealed a highly significant linear comp 


(F = 3065; D., 1, 83; P < 0-001), but no differences between ranks 5-8 (F e 
nor between ranks 1-4 (F = 2-75; py, 1, 83; P = 0:10). The superiority of E ig 
to rank 2 was also highly Significant (P = 85-77; D.F. 1, 83; P < 0-001), indica j 
that if trial 1 was concluded with presentation of a single most difficult pair alone; 
Br s a Substantia] improvement in subsequent performance on that pe ctio” 
ioe to the paucity of errors on trial 2 (4-2) and on all subsequent eim 

e combined (4-0), these later trials provided insufficient interpair giam trials 
aie ar analysis in the manner depicted in Fig. 1. However, data from functio? 
of pair dim nn en. Second attempt to compare correction performance as à raved f 
each pair is : ri Wherein the number of errors made on each trial was om n s 
TThis ana] > ae of total errors on that pair combined over all ge h tha = 
picted in p y r ded a relation for correction trials 2 and 3 consistent with flat a 
virtually "t aes but the curves for all trials subsequent to trial a. vail i? 
by the human ella. Because of the obvious bias introduced into t pm ind 
trials and aan Weight attached to slow-learning subjects, both with dice P 
High iho feed oe numbers of errors preceding each trial, these rg " 
before the f, performance for all pairs has closely approached equiva ð gue’ 

eiore the fourth Correction trial. Moreover, the direction and magnitude eli" 
ere found Suggest that these interpair differences might Þe err? 
Y Tequiring one additional correct recall after every thre? mu 
n pair, However, the exact nature and generality of applic? 


differences as w 
nated simply b 
made on a give 
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Such a correction for the interpair differences remaining under the correction 
procedure will necessitate considerable further research. 

Discussion. Three conclusions appear warranted by the correction/non-correction 
comparisons that have been reported: (a) the correction procedure produces more 
rapid and efficient paired-associate learning, and also substantially reduces the 
Magnitude of between-subject differences, thereby minimizing problems created by 
slow-learning subjects unable to achieve a specified performance criterion; (b) both 
degree of learning and subsequent retention are more closely equated across all 
individual pairs constituting the list under the correction procedure, although diffi- 
cult pairs are still learned to somewhat lower levels ; (c) except for the interaction 
With conditions of grouping, alternation and isolation (Gr-Alt-Iso), both correction 
and non-correction procedures appear comparable with respect to effects of other 
manipulated variables. A similar comparability of correction and non-correction 
Procedures has been shown for comparisons between the various standard transfer 
Paradigms after differing levels of list 1 learning (Merikle, Manatis & Battig, 1965), 
and also in a study evaluating transfer to paired-associate learning from a variety of 
Verbal-discrimination and multiple-choice-recognition pre-training tasks including 
also variations in paired-associate list length (Battig & Berry, 1966). 

However, the significant list 2 C-NC x Gr-Alt-Iso interaction, and the present 
interpretation thereof in terms of the greater equivalence in learning difficulty pro- 
Vided by the correction procedure, should serve to dispel any premature rejection of 
the Correction procedure on the grounds that results obtained with it do not differ 
from the non-correction procedure. Since few if any variables manipulated in the 
Present and other comparisons of correction and non-correction are demonstrably 

pendent on degree of learning, the equivalence of their effects appears to indicate 
Merely the companability of the two paired-associate procedures with s pin to 
Seneral learning processes and phenomena involved, and thus becomes largely 
relevant asa bars for choice between the two procedures. This choice should E 
"pon Whether the unit of experimental manipulation and analysis is the individua 
Pair or the entire list, and the fundamental objeetion to thre siendo pro- 
cedure concerns its NOD inappropriate use where interest is focused primarily 
Upon the analysis of the individual pair. It is here, and only here, that the eomaotion 
Procedure is to be preferred, not only for paired-associate Bae on nn e 

Ultiple-r y : item represents a separate Jg. ‚rec: 

and rV ee Tale en en relations are crucial, as in 
varning oy studies of context or intralist interference effects (e.g. the present serial- 
a ee d ntial-grouping manipulations on list 2), the correction 
Toc D RH OE is the non-correction procedure when 
“Cure would be at least as inadequate as is A 2 
Precise control and inulation of level of learning for each of several items or pairs 
es ica, ‚as ps Psalt, dn case in transfer and retention experiments (Underwood, 
64) 
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VANISHING CUES IN PAIRED-ASSOCIATE LEARNING 


By WILLIAM M. CHEYNE 
Department of Psychology, University of Strathelyde 


The typical anticipation method of paired-associate learning was compared with two other 
methods, where extra. cueing was given on initial learning trials and vanished as trials proceeded. 
The technique of arranging the order of trials, so that successive trials with each pair were 
spaced progressively farther apart, was shown on two occasions to increase learning. The 
techniquo of supplying progressively fewer letters of the response terms as cues gave inconsistent 
results. Only when cueing was spread over a large number of trials and subjects had prior 
experience did facilitation occur, and in one case the cues had a detrimental effect on learning. 


An explanation in terms of ‘stimulus selection’ is suggested. 


In writing programs of the linear type for automated instruction, most investi- 
ators accept the principle of controlling the occurrence of errors and correct respon- 
Ses by making use of ‘ fading’, ‘vanishing’ or ‘decreasing cues’ during learning. 
Initially many cues are supplied to the learner to maximize correct responses, but cues 
Are gradually withdrawn as trials proceed until finally the learner is responding in 
the criterial stimulus situation with no extra stimulus support. Though there is 
evidence that a vanishing-cues procedure is more efficient than other procedures for 
teaching a discrimination to pigeons (Terrace, 1963), the basis for the use of this tech- 
Nique in human verbal learning is rational rather than empirical. Various investiga- 
tors have demonstrated that the vanishing-cues technique can be used with human 
Subjects in a simple matching-to-sample task (Moore & Goldiamond, 1964), in 
teaching colour names (Taber & Glaser, 1962), or in teaching letter sounds (Popp & 

Orter, 1960), but in none of these studies was the vanishing-cues technique com- 
Pared with other procedures where cues were removed suddenly rather than gradually, 


or E s 
Where cues were never supplied at all. "n 
caman (1959) points out the similarity between the situation faced by a learner 
With a linear program and the typical paired-associate learning situation. In both 
Cases the inert: resented with a series of discriminative stimuli to which he 
akes responses ek are immediately confirmed or corrected by the presentation 
© correct response By comparison with the already organized materials which 
Constitute the Be t matta for most programs, however, paired-associate materials 
ese ngfulness, similarity, and the relation 


ave the A h eani 
adva rariables such as m 
ay Mod. ne Bali be more adequately controlled. 


etw m 
een stir r nse terms can s 
ulus and respor the list of pairs to be learned is shown one 


18 typical anticipati thod, where 

Pair „, „Pical anticipation method, Cow m 
at a ti i soe 's, almost maximizes € à à 

"Us api 6 ae, study of the effects of cueing techniques. Using no 

ee d response units to be associated, two 


Aterials ; timulus an 
nish S other than the particular s Ommonly used can be studied with paired 


ing- ; are C i i 
. "8-eues techniques that programs teaching spelling, foreign vocabu- 


8806 à 
l lates, The fir these, common 1n : ; 
m > Or technical : of rw is the method of supplying fewer letters of the response 
ES 8 às cue un Ti The second technique is one used frequently but 

"8Ystemationtie i eed. aen programs, where successive trials with any item are 
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: ; ti- 
i i The aim of the present invest 
ogressively farther apart as learning occurs. im de 
m Vestam was to study the effect of these two vanishing-cues Be 
ee Dee learning, and to compare them with the anticipation p 
providing minimal cueing. 2 


EXPERIMENT I 


4 rts of 
In this experiment groups having (a) cueing from the order of the BERN, a d 
the response as cues, and (c) a combination of both these methods, : pues role 
with a group having no extra cueing; recall was tested after subjects ha 
unpaced for a fixed period of time. 


Method 
Materials ries, 
: : s of countri 
One list of fifteen pairs was learned by all subjects. Stimulus terms were names o 
and 


= Vitmer 
"atl cording to W iu 
Tesponse terms were tri-consonant syllables of 50 95 association value He un possible 
(1935). The response terms were chosen so that their intra-list similarity en 
and in particular so that no two syllables had the same letter in the same pos 


Apparatus 


roller, 


" nie rning a TO" 
The apparatus consisted essentially of a box with two paper rolls inside it. By tu ng the 


= "'evealir 
subjects moved the two tapes forward synchronously behind a Perspex Leu ee an 
materials on the left-hand tape, and writing their responses on the righi an where they cou! 
aperture in the window. Stimuli and responses moved under clear Perspex, 
be seen but not altered, before moving out of sight under opaque masking. 


Experimental plan and conditions 


à ues 
i s ng € 
P . vith decreasu 
Four experimental conditions formed a 2 x 2 design contrasting no en group 
in combination with randomized or programmed orders of presentation. 
subjects was used for each of the four conditions. 


fot i on 
The no cues condition (NO) used what was essentially a self-paced N supply 
Procedure. Subjects were shown the stimulus term of each pair alone and i r correction. T 
Tesponse if possible; they were then shown the response term for confirmation o: 
complete list of 


‚der 
ord! 

P E : t random 
pairs was repeated in this way as often as required in a differen 
each time, 


„matio? 
firma a 


ns? 
: he respo" 5. 
dition (DC) differed from the NC procedure in that letters oft rial 


ER B first (wo bh 
side the stimulus terms as cues on initial trials. On the ne* 


The decreasing cues con 
terms Were shown along: 
with each pair th 


d 5 s on the y 
á e complete response term was shown alongside the stimulus ee trials v 
two trials two letters of the response term were supplied as cues, and on the nes 
one letter w. 


: h pali» vo 
P aS given with the stimulus term. From the seventh trial onwards be gor proceduto 
itimulus term was presented with no letters of the response term as cues, an balance von 
became identical to that for the NC group. The letters given as cues were ee 5 wore Bi 

Pairs and trials to ensure that first, second and third letters of the response ter! d 
equally often ag cues, f jr 


ei 
: g arra” 
he programm, on (O) gave no letter cues, but the order of triala a pair “no 
so that pairs we trials proceeded, and the first nine trials with rie pait» vod 
spaced Progressively further apart, i.e. between successive trials with any vae. been ade] 
number of trials with other pairs increased as trials proceeded. When all pairs ha met nt 

in this way, the order 9f the complete list was randomized and the procedure bec? 

to the NC procedure, j i 


ajo”! 
conditi; 
The fourth condition (ODC) had both the programmed order of trials as in Ke oe res e " 
and decreasing cues like the DC condition, Subjects were given all three letters un trials 
term as cues on the first yo trials with each pair, two-letter cues in the next pier 
letter cues on the next three trials, and no cues on the ninth and all succeeding 


ed order conditi 
re added in as 
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Subjects 


The eighty subjects were first-year psychology students at the University of Aberdeen. They 
had had no previous experience of verbal learning experiments. Twenty subjects were assigned 
to each of the four conditions. | 


Procedure 


On each trial with each pair under all experimental conditions subjects were instructed (i) to 
move the tapes on to reveal the stimulus term (with or without letters of the response term 
alongside it); (ii) to write response on answer tape; (iii) to move the stimulus term and response 
under the Perspex and reveal the response term; (iv) to copy down the response term if response 
Was incorrect ; (v) to move the pair of terms and the responses out of sight revealing the next 
Stimulus term, 

After instructions and practice with three extra pairs to ensure that they understood the pro- 
cedure, subjects were given a 15 min learning session with the main list of fifteen pairs. Learning 
was followed immediately by a paced recall test with no confirmation of responses; subjects 
Were shown each stimulus term for 10 sec and required to write down the appropriate trigrams. 
In a backward recall test, subjects were then shown each of the trigrams for 10 sec and required 
bs Supply the appropriate stimulus terms. ] : 

mally subjects were given a sheet with the list of pairs, and were asked to write down all the 
aSsociations to the materials which had occurred to them during learning; they were cross- 
examined by the experimenter to ensure that all associations were listed, and that the reported 
associations could be classified according to whether they could mediate in response integration, 
Mediate between stimulus term and response term or perform both these functions. 


RESULTS 
(a) Recall scores 
The mean numbers of correct responses made by each experimental group in the 
Mward and backward recall tests are shown in Table 1. An analysis of variance of 


the Tecall scores (type III design, Lindquist, 1953, pp. 281-4) showed three significant 
Sources of variance (cf. Table 2): the interaction between the two methods of cueing 


Table 1, yy, ean numbers of pairs correctly recalled in forward and backward 
recall tests in Expt. I 


Backward recall 


Forward recall 
SS 
Tr Mean S.D. 
Group Mean S.D. ea! 
4-35 10-00 4-00 

DG T g 11-55 2-57 

zu 3 a 11-15 2-80 

o a "e 9:35 2-58 

oDC 6-85 4:55 
D i tion between type 

2 ,), and the interaction be yp 

of 1,20), the main effect of type of recall test (R); ^ 


iS ique (R x D 
Fa and the decreasing cues techn an ing showed that group ODC 


teei y sis of the interaction ening nm "€ BEBE: utin. 

ae tee ee = oe not statistically significant. Gon E aae 

De ifleangjy T Fas roup NC (¢ = 2-14; D.F. 38; P « 0-05), but groupe E 

Tt Showeq a sgnificant ke in the other direction (f —2-78; D.F. ei * i 

th Pears therefor the programmed order alone resulted in more learning 
a efore that prog 


[o] rese e p. ist i ing order: he addition 
h method ing the complete list in changing orders. 
23 of pres nting a. 
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of decreasing cues to this programmed order eliminated this superiority, though the 
decreasing cues had no detrimental effect when added to the random order. . : 

The significant variance between recall tests reflects the overall superiority 9 
backward over forward recall (which came first), though the interaction with the 
decreasing cues procedure shows that the improvement with backward recall i$ 


greater for groups with decreasing cues (DC and ODC) than for the groups with no 
letter cues (NC and O) 


Table 2. Analysis of variance of effects of type of recall test (R), random VERSUS pos 
grammed order (O), and no cues versus decreasing cues (DC) on recall scores in Expt. 


Source S.S. D.F. M.S. F P 
Between subjects 
o 3-025 1 3-025 — = 
DC 13-225 1 13-225 0-518 COSE 
OxDC 156-025 1 156-025 6-117 < 002 
Error (between) 1938-500 76 25-506 = 
Within subjects 1 
R 168-100 1 168-100 159-035 « 0:00 
RxO 3-603 1 3-603 3-009 0-025 
RxDC 6-400 1 6-400 6-055 “u 
RxDxDC 2-497 1 2-497 2:361 = 
Error (within) 80-400 76 1-057 = = 
Total 2317-775 159 = E ~ 


hich 
Table 3. Mean numbers of trials completed and mean percentages of trials on W 
subjects failed to anticipate correct responses for each group in Expt. I 


Trials Percentage errors 
N 
Group Mean S.D. Mean S.D. 
NO 95-10 26-0 75-3 171 
Dc 88-70 21-1 20-8 11-6 
o 110-00 26-7 39-2 21.0 
9D6O 110-25 25-1 23-9 19:6 
i (b) Trials of 
Since sub 


j ers 
nied Jects worked unpaced for a fixed length of time, different ne he 
mean Dies pma by subjects both within and between groups. Table 3 E of th? 

m i à : n : 
number of eg trials completed in each group. An analysis of varia jal8 


"ing 0 
(F = 19.81. S completed shows significant variance due to the ordering wor 
—but no the. 1,76 ;P < 0-005)—the programmed orders result in faster 
other significant sources of variance. 
(c) Errors js o 


‚red 
ss. ier d ils Siting procedures on the number of errors which ne of 
Since subjects cueing is usually considered to be a technique which re by De 
groups could b completed different numbers of trials, the only measurer api? 
o © compared were the percentages of errors made by subject®: gro"? 
^ Peneentages for each group are shown in Table 3. The variance with” 


g 


ee MESSE 


——. 
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Proved to be homogenous (Bartlett's test gave X? = 6-56; D.F. 3; P > 0-10), and 
àn analysis of variance of the error rates was carried out. Both the main effects and 
the interaction between cueing methods were highly significant (the F ratios being 
24-7, 77.8, 17:4; D.F. 1, 76 and P < 0-001 in all three cases). 

The addition of letter cues in the first six trials reduced errors from 75 % in Group 
NC to 21 96 in group DC (t = 8:15; n.r. 38; P < 0-001). Comparison of groups NC 
and O showed that the programmed order almost halved the error rate (t = 4-11; 
D.F. 38; P < 0-001), but group ODC did not make significantly fewer errors than 
either group O or group DC. n 

If the number of occasions when subjects made any attempt to anticipate the 
response term is noted (whether the anticipation was a correct response or an overt 
error), there are further clear differences between the groups. Group NC made overt 
responses on 66-8 9/ of trials compared with 91-1 % in group O. The groups with de- 
creasing cues almost always made overt responses, with 98-9 % and 99-6 % overt 
Tesponses in groups ODC and DC respectively. In group DC, nine out of the eleven 
Omissions which occurred in 1774 trials were made by a single subject. It is clear that 
the cueing procedures, particularly decreasingly cues, result not only in a tendency 
for Subjects to make more correct responses, but in a general tendency for subjects 


t * nes dee 
0 make anticipations rather than omissions. 


(d) Mediating responses 
On the basis of the subjects' reports, the pairs were classified into four categories 
“cording to the types of mediatin iations that occurred: M-types are pairs 
Wher 
te iere a mediating response occurre 
ae and link it with the stimulus ter 
T nini could link one or two letters © : 
. YPes are pair ; diating response nr ateg 
tion, a : : : M preis pairs for which no mediating associations 
n curred The a of M-, S-, R- and X-types occurring in each group are 
Blven in Table 4. 
Tabı i ding to types of mediating responses 
ir "ized according to typ es 
© 4. Mean numbers of pairs categori p in Bapt. I: see text for definitions of 


whi ] 
ter Occurred during learning m each grou 
es 9 
U, 8, R, and X - 
EM X = 
Group M Ad b: "€ 
De em 1-85 3-85 4-85 
O° in 2-10 2-20 4-10 
o "E 140 335 + 
SDa 1-35 


of the number of M-types, (S+R)-types and 
cant interaction between methods of 


J . 
X4 dependent, analyses of variance 
= 18:99; D.T. 1, 70; P < 0-001) and 


Suo, Ps in the various groups Mode e 

X À : he occurrence of both pt bu no other significant sources of variance. 

The m (F = 8-46; D.F. 1, 76;P = ces between groups ODC and O in numbers of 

My, teractions reflect the UU and X-types ( = 2:42; D.F. 38; P « 0-05), 
es (t = 3.49; p.r. 38; P < € E 
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while the corresponding comparisons of groups DC and NC show no significant 
differences. Group ODC, with both decreasing cues and the programmed order, 


œ 
e 


aD 
e 


Correct responsees 95 


E^ 
e 


20 
M S R X 
Fig. 1. Percentage recall for pairs with different types of reported mediating responses in Expt. I- 
@—€@, 0; 0---0, ODC; D-- + , H—H. NC. 


(e) Mediating responses and recall he 
" à 1€ 

Shs relation between recall and reported association was studied in view of t 
possibility that this might be affected by the cueing procedures, e.g. more effi 


learnit i a un, Di 
ing with cues could reduce the difference between pairs learned with and I er- 


all 


< Within each group combined (cf. Fig. 1). Apart from the expected fi 
> iating associations occurred are recalled more frequen ai 
$ à clear interaction. The previously found significant ap ; 
The similar ai Em o and NC occurs for all pairs whether or not mediation partt 
bowen sit. of — difference between the O and ODC groups does Seale the 
response term wd T pang where the mediating associations can both integ Bod of 
adding cues to ü put it with its stimulus term. Thus the iuc pen “year” 
wholly. or part] lé programmed order occurred only for pairs which were 
Y or partly without the use of associative aids. 


. Experiment II gib? 
In this experiment the 0, DC a am 
same subjects with 


number of trials, an 


; e 
nd NC procedures were repeated using E gà 
Es Procedural modifications: all subjects completed t 
cueing was revised to reduce errors further. 
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Materials Method 


A second list of fifteen countries with 50% AV tri-consonant syllables was presented in the 
Same apparatus. The three groups of eight subjects were twenty-four subjects who had taken 
Part in Experiment I thirteen weeks previously and had just completed a retention test for that 
experiment, 


Experimental conditions 


The NG condition was identical t 


Blven 10 trials with each pair. 
The Dc condition also included 10 trials with each pair, but letters of the response term were 
Supplied alongside the stimulus term as cues so that three-letter cues were given on the first 
three trials, two-letter cues were given on the next three trials, one-letter cues on the next three 
rials, and no cues were given on the last trial with each pair. . 

The O condition : dieta were given 150 trials with the order of trials arranged so that suc- 
Cessive trials with each pair were spaced more closely together than in the previous [0] ne 
Since Pairs were added in as trials proceeded, subjects had different numbers of eee eac 
Pair, varying from eleven trials with initial pairs to im cit pos wen "e p 

Subjects were ziven practice, a learning session for w. hich the time lete t tri 
aS recorded ana a de recall test allowing 6 sec in which to supply each trigram. Mediating 


associations were recorded and categorized as in Expt. I. 


o the previous NC condition except that all subjects were 


Wi 


Results 
Scores in the recall test were 9-6, 13-4 and 13-1 for groups NC, DC and O 


The 
mean : $ $ e 
: A Kruskal-Wallis non-parametric analysis of variance by ranks showed 
kal-Wa 


“spectively, i 

‘Bhificant differences between sys (= n03; £s be i pe mes 

nd Do recalled significantly more than group NC (P « 0-02 fo: y 
t us : 


). There were no significant differences in the times taken to complete the 
: S g 


øroups DC and O were reduced with the increased cueing to 
and 9 r the error rate remained at 53 % in group NC. The 
Gor, nd 9%, respectively, whereas dn i 
espo ding eic ati "rect responses + overt errors) were 
i ei p icipations (correct resp 
Spon Ing percentages of anticipa ( 


“1, 99.0 and 79-0 respectively. 
Discussion T 
he Toore ‘der, as expected, increased corect zepon uring dm 
n MN ar ied em recall. Since this result occurred = weed en pc 
cu *pendent on the number of trials completed, ORON Sheree ehe: Lum 
the i Sae "en i . ud to the number of mediating rna whie à n n 
e ne E pac cuin however, gave inconsistent resu ei en ie I 
ang á a : g cues ‚as tested. Only in Expt I, where cueing we p: he 
Nine Pu hich dug > subjects had previous experience, did the ai ro 
^ Oereasinge ue "I the expected increase in recall. In aer z .. 
Stoup in we an mal ays supplied not only had a ete effec Fs ~ en 
but they di ie dite a tly reduce errors, i.e. the parts of the response c sie 
fact e E tg jeune dn of this result must necessarily be ex post facto, but it is 
š . Any explana 


a "i 
Certaj related directly to the number of correct 
" not relate y 
teg, "ly clear that the recall scores ES 
Nses op errors made during learning. 
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The phenomenon of ‘stimulus selection’ which occurs with context cueing (Under- 
wood, 1963) suggests a hypothesis that could explain these results. When the stimulus 
terms in paired-associate learning are trigrams with coloured borders, stimulus 
selection may occur so that the functional stimuli for subjects’ responses during 
learning are the colours alone, with the result that very little association is formed 
between the trigrams and the response terms (Underwood, Ham & Ekstrand, 1962; 
Jenkins & Bailey, 1964). If such selection occurred when the cues were parts of the 
response, so that the functional stimuli for subjects’ responses during learning 
were the letters of the response term and not the countries, the decreasing cues 
procedure could have a detrimental effect on learning since subjects would not 
respond adequately to the critical stimulus terms (the countries) until the cues were 
eliminated. This effect would be greater for the ODC group in Expt I which € 
cueing spread over more trials than the DC group in the same experiment. Te 
smaller number of reported associations mediating between the stimulus term and 
N response term in the ODC group supports this hypothesis, i.e. that subjects 
D ; group Were attending less to the critical stimulus term during learning. Since ^ R 

C group in Expt II learned more than the corresponding NC group, after having 


us ! ids wi Ris oe 
Uter cues for nine out of ten trials with each pair, there is no evidence in this case 2 
stimulus selection, It is to be e 


Expt II had noted, however, that not only had the subject 


uar ien experience with and without letter cues during penas 3 
a relearnin de "od prior to taking part in Expt II these a Wri h no 
we a: Eija or the previous experiment, involving extended practice = ne 
an he countries alone as stimulus terms. Both these factors — an 
ne uence subjects to respond adequately to the countries in Expt n eri- 
mentation seca any selectivity that could have occurred otherwise. Further A ha 
s he h er. subjects is needed to settle this question. It is relevant also be 
d ae ich resulted consistently in increased recall, i.e. the program 
a ye one in which it is almost impossible for subjects to respo”! 
RP is ering of trials) and not to the critical stimuli. 
finds d xp anation for the decreasing cues results, it is clear that the p; 
» vaat error reduction during learning will increase learning as measure 


immediate re i i i -— 
Has e Pe LU necessarily valid, even when cueing is gradually i 


eneral 


The superiori T 
e de of backward over forward recall in Expt I is of interest m of 
dini. a goes against the general trend of findings from previous tes m 
materials and e is ae 1959). The result appears to be due to the nature or a 

e fact that partially correct responses were counted as = m 


the forward recall te: j 
uoa n = Subjects, particularly when given parts of the response w$ 


" similarity among response terms, this partial learning info 
ecall of the highly integrated stimulus terms, and thus „up 
he greater superiority in backward recall in the 


Ovides further evidence that this is the case. 
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TRANSFER IN 
CATEGORY LEARNING OF YOUNG CHILDREN: 
ITS RELATION TO TASK COMPLEXITY 
AND OVERLEARNING 


By ANN M. CLARKE ax» G. M. COOPER 
Department of Psychology, T'he University of Hull 


An investigation with normal pre-school children is reported which confirms and extends earlier 
findings on subnormal subjects. 'That transfer is related to the complexity of intervening training 
15 again demonstrated across widely different tasks. In addition, evidence is offered for the 
Interaction of overlearning with complexity, and the possible relevance of transfer in cognitive 


development is briefly discussed. 


_ A series of experiments by Clarke & Cooper (1966) suggested that transfer in 
Imbeciles on visual sorting tasks was related to the complexity of the intervening 
training, To test this theory further, Clarke, Cooper & Henney (1966) carried out an 
experiment on imbeeile children, aged 12, in which three conditions of training of 
Varying difficulty were used and where the training and transfer tasks differed widely 
In content, The hypothesis was strongly confirmed; not only did those groups trained 
91 the two more difficult tasks show more transfer than those trained on an easy task 
9r than the untrained control subjects, but within the groups the initial low scorers 
(who Profited more by the intervening training, and for whom the transfer task was 

Ore difficult) showed significantly greater gains than initial high scorers. 

In the present paper new experiments, based on the previous experiments but 
Using normal pre-school children, are reported. Section I describes a repetition of the 
Carlier research (slightly modified in the light of experience) to test the hypothesis 

lat a relation Moran Man complexity and transfer would also hold with biologically 
Normal, naive subjects and across widely different tasks. In section II an experiment 


is described which tests the ability of young children to apply categories acquired in 
i ategories. Section III throws light upon a 


ne Situati 

` “uation to new exemplars of the same © 5. 
dig, 5 In two EIER that, with complex training tasks of different levels of 
ficulty ‚ transfer did not differ in amount, although it was considerable. Finally, 
eoretical problems are considered. 
ILAR TASKS: ITS RELATION TO TASK 


RANSFER BETW N DISSIN 
EED 
COMPLEXITY : EXPERIMENT I 


T i i ildren the findi 
6 he first experiment attempted to replicate with normal children the findings of 


So 


r 
Ze et ap (1966) on imbeciles. 
Method 


design "T, 

148 Was ; = ? ke et al. (1966) except for an addition at the end. Four 

En ps o a ind with that of = ae of pretest performance on the transfer task, T, and 

tio Other Mac B s were equated on TRES groups were randomly allocated to three training condi- 

3 1, III Fr d en e» enty-four spaced trials. After retest on 7’, nine direct learning 
d nd control, for tw d 


d 
peris ental 
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3 


ups. In 
" i T for all four gro a 
i terial were given, making a total of eleven — further tasks in which 
um = en were tested at the end of the "y riae uno ae in 
nr i i s the same as in T, but wi 

1 basis for sorting was 
the conceptual! 


The tasks 


All tasks involved sortin 
stimulus cards. 


iects belonging 
he transfer task, T', consisted of black-and-white € pin furniture, 
rn == rather de conceptual categories: human e E aitem at Ur mak 
Fed u A different set of oma eiim ndn baby pig, cup sc 
i i D-y- 9:8 j oard, K 
o EM E ae a in ay presentation were: nape e dag, cei gloves, 
eges plate, Shih girl, fork, cat, shoes, chair, spoon, Hat, an en entirely new ud 
The three training tasks again involved sorting geometric ee the easy task even © e 
was used in order to make the two difficult tasks more difficu 4 a oana of the types 
The new packs were devised in the light of knowledge gained ee d to guard against po iint 
error made by the imbeciles in the previous experiment. mu Be destine nl 
fatigue and monotony, only fifteen rather than twenty respon 
on these tasks, 


nse ca in. in., ini vi gories Te resented by 
five categories rep; 

respo. x3 to 

g cards, 3 


; atched 
Table 1. Data relating to variables on which growps were m 


F 
I Control 
Group II Group II 
-—— I T M $ 13 ial 
n 
Á 52-77 
Mean age in months 51-63 ki E 7-17 2 i 
Mean pretest score, task T 6-75 6- E 29.33 30-23 
Mean pretest errors, task T 30-02 31-0 á 
No. of boys 5 5 


isti 
inin i shapes, as dis 
Training task I (easy) involved straight matching of five large outline shap 
each other in fi 


Training task IT (fairly difficult) i 

side. The stimu 

from each othe 
Training task IT 

Tectangles, paral 

tion and positio; 


net from 
escon? 
e 


und 
ich had one © s, 
nvolved sorting outline shapes all of a d them 
rmly small, and the response shapes varie oi 
ition on the card. —- 
es ge shapes of different quadrilate 


Monte” 
i ied in size, 
: PM ed irregular shapes. The figures also varied 


lelograms, trapezia 
n on the card, 
Control con 


ditions involved atte: 
Toom for cony 


rime” 
i2 tho exper 
ndance of subjects on alternate days in th 
ersation and socia] co 


ntact with the experimenters. 
Subjects 


js of 9f, 
basis ^... f 

d on the rat 
The subjects Were children drawn from two local nursery schools, ce mar ope Ee o" 
Score and number of errors on first performance of task T and their MN 7 es ar, exceP ord g 2 
Order to achieye homogeneity of groups, the children were all in hes a m T. n UR t 
child aged 3 years 10 months, and all had an initial score below 13/2 a in | a 
avoid any possible bias from Socio-economic background or method o h school in a 
fous ass are was taken to include a similar proportion of children from eac 
children meetin, 
to the control 
ment, and co ina 
be among the initial means (all F ratios being 
mogeneous, 


— 
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Procedure 
The apparatus consisted of a panel holding the five stimulus cards, each with a box below, the 
floor 9f whieh could be lowered by levers at the side. A red light bulb was fixed in each box 


i xdi 
mmediately beneath the stimulus card. . 
Each subject was put at ease on entering the experimental room. He was seated in front of the 


Apparatus and verbal instruetions were kept to a minimum. Initially two cards, not subsequently 
Used in the experiment, were slowly placed in their correct compartment, the red light flashed 
and the card dropped out of sight. The subject was then told *I want you to put all the pictures 
sg you into their proper places’. : een ig , 
henever a correct response was made the red light came on, t 1e experimenter = Good 
i the eard disappeared. If the response was incorrect, the experimenter said *No', the red 
ght failed to come on and the trap-door remained closed. The card was returned to the subject 
Who Was asked to try again. In the rare cases when a correct response was not obtained after 
ve attempts, the experimenter placed the card in the correct compartment and the next res- 
à A 2 
Ponse card was offered. : " s N 
ote was taken of each response and the precise location of each error. In order to minimize 
the Possibility of rote learning, the positions of the stimuli on the panel were randomized on 
every trial. In the case of the geometric material the order of presentation of the response cards 
“as g 


reversed each time. 
Results 


The results are given in terms of first scores (i.e. number of placements correct 
St time) san Terrors followed the same general pattern, but do not represent 
ghout. 


Such 4 strir " ask efficiency. sid : 
uring ee plege» tasks, group I (easy iTe) er nn 
Performance on trial 1 and then proceeded to wre thyes further ie inlor pi TOR 
(or ‘over-learning °) thin task; members of group II (fairly difficult training) 
Started with ng’) on e of 7-00, reached an asymptote at trial 6 (score 14-11/15), 
anq thereaft ^ pes ime usns the task for the remaining eighteen trials. The 
le Mine or SE WONG ‘oyoo -aining) in contrast, proceeded much more gradually, 
8 of group TIT (difficult training 1 24 with a mean score of 


Start: 3 ing at tria 
te with a mean score of 411/16 and ending 
S15. en to establish the effect of training with the 


Wo " . were tak t 3 
(M m Le of transfer s differences in scores from pretest to immediate 
rete ano. asks on task que (1) ; (2) the relative level of acquisition of task T over 
the er the intervening training; e treated statistically by analyses of variance 


ang 8n trials of learning. The data e means (Ryan, 1959). Since the groups were 
Rot op CYS method of comparison © 


ed to compute the standard error. 

equal s; t number was used to 09 

Ww BE Fhe ^s protest-retest score differences for the groups on 7, 
ws the imme 


e ‘dren who had undergone the more difficult 
trae Stest/retest gains made by ae ge over twice as great as those made by 


ing (group I) and by the control group. The 
er t ;enificantly from each other, nor did the latter two. 
Rig. 1 Wo Broups did not differ sig of the four groups at pretest, retest and there- 


ials on T. i 
lysis of variance on the scores over ten trials 
a 


Tni ifferent geometric tasks. In 
- M" ining on the di i 
‘ite o Plus nine) on task T nde s of the three experimental groups con- 
“neg fs ete of the beris y consistently well below the mean for the group 
Subject whose score 


] training tr 


ON ° 3 gives the results of an an 
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Table 2. Comparison of groups on pretest |retest difference scores on T 


Analysis of variance 


Source s.s. D.F. M.S. F P 
Between groups 79-19 3 26-40 4-23 < 0-025 
Residual 218-25 35 6:24 e = 

Tukey comparison of means 

Group II III I Control 
Means + 511 + 4:78 + + 2:08 
Ir = N.S. < < 0-05 
III =. E b < 0-06 
I = -— = N.S 

20 

19 E 

18 Be P4 

MU pro 
17 7 
16 pe E. 
J / 
15 YA x 
P V 
14 wo NC (^ 
UU Ms. a 
13 F "d cm 


Score 
EB 
$ 
EN 
X 
\ 
. 


/ Group III 

7 / 0---0 
F4 d Group II 

* / Control *— x 


0 

9 

8 y Group I -—- 
7 

6 

0 


"Trials 


otograph? 
then im 


intel b 2 3 rto con! 
conditions, All 8 training on geometrical sorting tasks of differing complexity or vo furthe? 


acquisition trials 7 © then retested on the original material and given nine 


per group on the sorting of twenty ph 


: tor veni? 
training, © graph shows the effects of the differing complexity of the interv' 
cor^ 
(i.e. poor learner r 6 8.6 
8), wh 5 " " retes 1 
of 2 who Pe hile the control group contained one child with a P! » £0 


PER to a. show sudden ‘insight’ on trial 3, her score rising lig? 
weighted the scales ay, eon istently superior to the rest of the group. Th 
strongly confirmed. 


P 
Although each of the more difficult task groups (II and III) differed signifi 
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ein group and from group I trained on the easy task, they did not differ 
ipe antly from each other, either on pretest/retest differences, as already men- 
findin > "s on scores gained during the subsequent learning of T. Exactly the same 
bm = had occurred in the previous experiments on imbeciles, and this time there- 
id aris investigation was carried out to explore one of the possible reasons 

his : ack of differential transfer from tasks widely different in level of difficulty. 
Nvestigation is discussed below in $ III. 


Table 3. Comparison of groups on ten trials on task T 


Analysis of variance 


Source S.S. D.F. M.S. F P 
Between groups 1804-80 3 601-60 36:68 « 0-001 
Residual 6330-24 386 16-40 — i 

Tukey comparison of means 
Group III II Control I 
Means 16:57 16-11 12-70 11-27 
III = N.S. < 0-01 < 0-01 
II er. — « 0-01 < 0-01 
Control — — E 01>P> 0-05 


Table 4. Comparison of groups on last four trials only, 
of ten acquisition trials on T 


Analysis of variance 


Source 8.8. D.F. M.S. P 
Between groups 743-81 à E 17-85 P 0-001 
Residual 2110:81 182 ‘ 
Tukey comparison of means 
Group Hi II Control I 
; 1797 14-40 13-28 
Means 18-56 de E Ec 
u = = < Dor < 0-01 
= — = N.S. 
Control sà 
Y u g 
a significant inferiority of group I (easy training 


Th 
t © only unex ing was ? " Hm 
e ð "d 4 ee ne the early stage of learning T. This training task 
an Peen devised rol group i that no positive transfer could reasonably be predicted, 
Nd ; Sed to be so easy tha f this group would not differ in their 


Der, “2d been anticipated that members o : ; : 
the Mane fam coni H subjects. Two possible explanations are suggested : (a) that 


W 
à i ther groups, were innatel 
ing emp, h matched with the o groups, y 
Dey. ers of group I, even thoug or (b) that, in the sense of Helson's (1959) 


i. ir lensis. ' jects; ; 
qty fr sie to the control ie oe trials on an easy task had made it harder for 
sq... „daptation level, twenty ds of a difficult task than they had for those who 


hay Child, ; 
ad Xeric en to adapt to the cir of any kind. In view of the initial matching of 
ing en pii no specific esce allocation of groups to type of training, the first 

RE © groups and the ran d explanation were correct, it 


Son, Pletat: ‘rely. If the secon 1 
Cone e ec ae uld overcome their initial handicap during the 
So able that the c 


ontrol subjects towards the end of 
earning and should be equal to the c 
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d last 
i si rried out on the scores for the 
i riod. A separate analysis was carrie 1 res sari 
= at a groups. The results are presented in Table 4. Over the last fo 
s . H . 
ew of training on 7’, group I did not differ si 
supporting the possibility of negative trans 
i Groups II and III were by 
virtually perfect scores, the means b 


gnificantly from the control group, ine 
fer for which there was a fairly rapi 
this time regularly gaining panied or 
eing slightly reduced by the one low scorer = 
ast, task T appeared to have too low 


Conclusions 


as been confirmed with normal 
ing tasks produce considerable 
en complexity and transfer way 
II and III (fairly difficult an 

i Sive transfer, this was similar in 
amount. Some hyp 


SFER BETWEEN SIMILAR TASKS: ITS RELATION 


TO OVERLEARNING: 
Experiment II 


" e 
; à mongrel dog facing tg 
© background were rep: 


a en & 
Y, a pig, a cup, a 8 Pictures which had be 
, a pig, P, & sofa and a dress, 


bookcase and a hat. 


f 
go 
» Most of which were new examples. 
ulus cards were: a crocodile, a baby’s cot, a little girl, Do ie 
onse cards were: shoe, man's torgo, desk, jug, kangaroo, 

> °BE-cup, tie, eagle, knife, T. 


: pait 
* Set, deer, trousers, Indian fakir, armo 


fro? 
» One subject had been lost. ned 


tior. 
7h group II. All those men 5 stil! 
> 80 the three experimental gen m 
therefore, ag follows: the fast, learner. The numbers of 8 


* Group IL, 7; group TIT, 8; control, 12. 
Procedure 


All the children 
formerly, No addi 


A 1 
Were given two trials on 7 j 
' . - 2 = TOC! 

tional InStruetions Were used bonn. REED : 


nn. 
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Results 


ee rg ee ER v d 

218 3 als compared with the 
last four trials of task 7, the significant differentials among the groups were main- 
tained; groups III and II were again significantly superior to groups I and the control 
Broup; and group III non-significantly higher than group II. 


Table 5. Analysis of score data on three shift trials 
(two trials on T, and one trial on T,) 


Analysis of variance 


Source S.S. D.F. M.S. F P 
Between groups 344-99 3 115-00 11:09 < :001 
Residual 1016-59 98 10-37 — — 


Tukey comparison of means 


Group III II Control I 
Means 15-83 14-90 11-86 11:57 
III = N.S. < 0-01 < 0:01 
II — — < 0-01 < 0-01 
Control — — — N.S. 


These data do not at first seem to add substantially to what was already known 
groups, beyond indicating that the group differentials were sustained after 
ainly = 9 new material. This finding suggests that members of groups II and III 
^d ifficult and difficult training, respectively) had sufficient familiarity with the 
situa, ri to operate at a fairly high level even in what was, for them, a taxing 
§ imus En Which they had to identify new pictures and classify them with new 
Jects, 
S her Inspection of the scores, however, revealed differences in the behaviour of 
m ^s Within the groups which cast further light on the acquisition of the concepts 
Scores Nvestigation. Although some members of all four groups had obtained high 
Wi Ent 19 or 20 out of a possible maximum of 20) during training on T, it was 
the that those few from groups I and control who did so had lost more on shift to 
M Material than those from groups II and II, who with two exceptions had 
q " this Criterion. It thus seemed that efficiency on the shift tasks might be 
high ls Only to the level attained on 7 but also to the number of trials of practice at a 
Corre ihe - The number of trials taken to reach a score of 18 or above was therefore 
tion ed with average score on the three shift trials. In view of the skewed distribu- 
Biviņ, _COres on the former variable, Kendall's rank correlation was computed, 
palier a = 70-644 (z = 5-37; P < 0-00006, two-tailed). It thus appeared that the 
mal to 4 Subject obtained a high score on 7’, the better was his performance on trans- 
“Cilitag © Parallel tasks. This evidence indicates that a degree of overlearning on T 
" res lé use of the categories in dealing with new material. 
of 2) Ults accord with the theory of cognitive development proposed by Mandler 
lea, in. Sought to reconcile associationist and cognitive or ‘structural’ theories 
> ?Y Proposing that cognitive structures develop out of stimulus-response 


the 
the shits 4 
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on experiments in the fields of both ep -= 
‘the similarity of the general function o 

sree of prior learning”. : 
jects mde Wd. sina learning, and an RT 
y from groups II and III) attained virtually — high 
ring acquisition of T and thereafter maintained this En 
een rate of initial acquisition and level of score on tr dad 
ts that during the later trials on T, those subjects — = 
developed at least rudimentary concepts or structure: En 
hey subsequently applied with considerable ease a ^ 
material. The precise nature of these symbolic iii 5 is 
cts indulged in minimal spontaneous verbalization, a 
n of this age would be capable of a valid verbal transla 
processes, 

Conclusions 


i "Ansfer 
when shifted to parallel versions of the an to 
to the rapidity of acquisition of T, and p" the 

the amount of Overlearning. These į turn were of course strongly influenced b) 


II. TRANSFER BETWERN DISSIMILAR TASKS: ITS RELATION TO OVERLEARNING: 
Experiment ITI kind 
it seems clear that the learning of tasks of ir 
by previous training on complex categorizing di 

ess, both in the experiment with older, im te 
10D no significant difference was found in = an 

One of which was trained on a difficult task ® 

a fairly difficult one, th 


Y training over and above m aini 
i nce of group IT (fairly difficu v 
roup TIT (difficult training) partly by virtue of an as 
Nvestigations the nu f trials on the intervening ined 
had been held constant for the training groups, and hence inevitably, those tr? pei! 
on the less difficult of the two More complex tasks (task II) had reache afto" 
asymptote earlier than those trained on th difficult task (ITT), and thet 

had ‘overlearned’, cut task (III), eo! 

The role of overlearning in relation to positive 


on T equalled that of g 
learning effect, In both i 


nn 
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explored in a variety of situations, but in none so systematically as in reversal be- 
haviour in lower animals. Here the overlearning of a diserimination has been shown 
by several investigations to facilitate reversal learning (Reid, 1953; for recent 
reviews, see Paul, 1965; Mackintosh, 19650), although it has also been shown to 
impede an extra dimensional shift (Mackintosh, 1964). A series of recent studies by 
Youniss & Furth (1964a, b, 1965) and by Furth & Youniss (1964) has been con- 
cerned with the effects of overtraining on reversal and non-reversal shifts in children 
aged 6-8 years, Among other things they found that overtraining facilitated reversal 
of a spatial discrimination only in the presence of irrelevant cues. Although the 
tasks used in the Present experiments were widely different from those employed in 
Studies of reversal shifts, it seemed possible that the phenomena might be related. 


Method 


esh intake of children into the local schools, it was possible to select a group of 
> Matched with the previous four groups on the relevant variables: age, score on T, errors 
dn. atio of girls to boys. These children (now termed group V) were trained on task II (fairly 
ines to a criterion of 14 or 15 first correct placements out of tho maximum score of 15 (i.e. to 
tonga ti with no over-training), and then transferred to task 7 for ten trials. If the hypothesis 
p Thing a threshold effect were correct, this group should be identical to groups Il and I 
big, Pla I and IL. TE however, the overlearning hypothesis were correct, this group should lie 
Stoup II but, above the control group in its acquisition of T. 


With a fr 
e even 
and r 


Results 
gives the initial data on the new group V and a comparison of their 
Previ test difference scores with those of groups M d contzol, = ‘fe 
Breat, a groups, the range of mr a N - et a wt 
Use, 7 Roe a the variances were not homoge 8, & pare 
Parisons in this one instance. 


Table 6 
Pretest Jre 


Table 6. Data on new group, V, trained to criterion only on task II, and 
omparison of pretest/retest differences with groups II and control (cf. Table 1) 


Comparisons with groups 


n 11 II, III and control 
Mean a lor 3 50-09 
Ee (months) Us : : 
Mean Pretest score, task 7 6-73 | F « lin all cases 
lean Pretest errors, task T 31-00 
©. of boys 7 
Pretest/retest differences 
Group II Group V Control 
i 2. 
Means 5-11 4 09 ee 
S 2:37 437 2 
a 9 11 13 


n 9 


ea 
Ma Walli : — Á— Siegel, 1956): H = 106-176 (P < 0-001) 
ann y itney a e A B = 36; N.S.); group V and control (U = 57-5; N.S.) 


nsp 
Seti : ted a correlation be- 
n ° of the difference scores for the new group sugges 


Sair Number T rm the intervening training task and amount of 
on i Of trials to criterion on o 
t p Mediate transfer to T. The rank correlation was p = 0-646 (t = 2-537: 
0-05), Thus, it appeared that the more trials a subject required to reach 
^ Criterion, ths greater the gain on immediate retest. 
Gen. Psych. 57, 3, 4 
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Table 7 gives the results of comparisons of the new group V en 
and control on the ten acquisition trials for T and on the three shift tria ] a eng 
from the results that group V is significantly inferior to groups II and i z a us is 
tion of task T and in performance after the shift to new material; the ‘overlearning 
hypothesis’ is thus supported. 


Table 7. Comparisons of group V with groups II, III and control 


(a) Analysis of variance on scores over 10 trials on T 
Source S.S. 


D.F. M.S. F P 
Between groups 1014-29 3 338-10 21.94 « 0:001 
Residual 6409-46 416 15-41 = = 
Tukey comparison of means 
Group III II v Control 
Means 16-57 16-11 14-55 12-70 
In — N.s. < 0-01 < 0-01 
II — — « 0:01 « 0-01 
v — = E < 0-01 
(b) Analysis of variance on scores on 3 shift trials 
Source S.S. D.F. M.S. F P 
Between groups 279-89 3 93-30 8-06 < 0-001 
Residual 1274-18 110 11-58 = - 
Tukey comparison of means 

Group III II v Control 
Means 15-83 14-90 12-91 11:86 
m = N.S. < 0-05 < 0-01 
u EE == < 0-10 < 0:05 

= — — N.S. 

Conclusions 
The data su 


by learning a difficult task, not nece 
abl 


; both are probably im 
this age. However, the data from group I 
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Discussion 


It is not as yet entirely clear how these findings may be interpreted in the wider 
Context of general theories of transfer of learning, since the data on which such theories 
are based come predominantly from experiments using tasks or subjects differing 
considerably from those considered in this paper. Hence the discussion will be 
Confined to a brief account of the factors which are thought to underly the observed 

chaviour, and to a possible relation with some recent findings in the field of animal 
earning, 

The results Suggest that, at least for naive subjects, a set or ability to categorize 
may be developed in one learning situation and transferred to a widely different 
Problem, Furthermore, transfer is related both to the complexity of the training task 
ing di the degree of its overlearning. These findings Hara emerged from ics 

ifferent populations, different techniques and different material. Moreov er, 
although transfer occurs when there are identical elements or principles common to 
two Situations, it is now evident that it can also take place across tasks where the 
Only similarity. lies in the need to categorize to achieve correct solutions. Practice in 
Ma gorization Appears to improve the process of categorization in a different situa- 
Bu; ‘Perhaps by means of increased attention to the details of the new task and of 
Xperience in making common responses to dissimilar stimuli (Clarke et al. 1966). 
* t was impossible = know how many partly formed responses to this material the 

Ten came with, and to what extent they acquired new systems of classification. 
View of the fairly systematic emergence of correct responses to categories in a 
Tarchica] order seems reasonable to suppose that the subjects probably already 

ma idea of at least some of the categories (e.g. animals and tableware), which 
M "à n. fairly rapidly consolidated in the experimental pen The less familiar 

ac i iine might then have been built up by contrast. Those 2 ho SH rapidly 
Vert H i high leve] of performance of 7’ were probably able, during their period of 

Whio, ng at this level, to develop some undefined symbolic analogues or conceptis 
fair Made it possible for them to sort different material in the ben categories 
Berto, “ently, The high correlation between degree of overlonrnmg Nove T and 
i Materi ance on the shift tasks indicates that the more the overlearning of this 
icient > the better the development of the symbolic analogue or concept needed for 

“riormance in a similar situation. . 

arig ‘ough the precise relations between complexity and transfer need further 
range i Ion, the tentative conclusion may be drawn that comparisons of learning and 
eta en een subjects of different ages ad sg en nn. oe ir 

8 inco their face-value unless some CRD OE ENS UA GM EURER DB . clin d 
Prison, rated within the design. The same point may apply to inter-species com- 

N $ 

(1965"° confirmation of this suggestion appears in results obtained by Mackintosh 
ad chi a Connexion with the demonstration of an overtraining reversal effect in rats 
E Tat. E "i ackintosh examined an apparent discrepancy between the behaviour 
ti Fab], Chicks found by Brookshire, Warren & Ball (1961). ner s ths well- 
N in rat Positive effect of overlearning on the reversal of a brightness diser imina- 
S, but their chicks learned the same reversal more slowly after overtraining 


24-2 
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-overtrained birds. Mackintosh repeated the experiment with — 
koe. ker t went on to show that overtraining significantly facilitated frere 
En for chicks, which have markedly better vision than rats, if they were 
mr a diserimination of appropriate difficulty for them, in this case an Em 
tion discrimination involving two irrelevant cues. Mackintosh made his nes i € 
on the basis of an explanation of the cause of the overtraining reversal effect prop Ein 
962) which is directly applica 
in a reversal situation and cannot 


s, and more attention should be given to the = 
terms of level of difficulty for the 


; T Ee 
© scale, and previous relevant e 
periences. 


The role of learning transfer, and of the environmental vari 
well be important in co: 

of behaviour and raisin 
surprising that so litt] 
bea rewarding one, i 


ables inducing it, may 
the organism’s repertoire 
pon specific learning. It IS 
his area, which appears to 
(1949) who wrote: ‘If the 
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House School and N 
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AVOIDANCE RESPONSES AS DISCRIMINATED OPERANTS 


By J. D. KEEHN 
Addiction Research F. oundation, Toronto 5, Ontario 


In response to a comment by Brown (1965) it is argued that stimuli associated with electric 
shock in avoidance-learning experiments d» not necessarily acquire an attribute of aversiveness 

ut funetion as diseriminative stimuli. The usual assumption that avoidance behaviour is not 
reinforced by shock omission but is acquired coincidentally through its collateral termination 
ofa Conditioned aversive state of affairs is rejected in the light of experimental evidence. 


I. INTRODUCTION 


= A recent comment by Brown (1965) may be summarized as follows: on the basis 
So al evidence Keehn (19592) arrived at conclusion A; in the light of 
stimu, is evidence Brown reached a different: conclusion, B. If an aversive 
kt ìs defined as p then Keehn is correct, but if it is defined as q then Brown is 
"a Brown prefers definition q; therefore Keehn is wrong. 

kann tis A and B pertain to the functions of stimuli in experiments on avoidance 

a ag. i The writer regards them as discriminative in the operant sense of setting 
i, dium for a response (Skinner, 1938); Brown considers them to be aversive. 
ilis town acknowledges that ‘our theoretical concepts are sometimes shaped by the 
» pos ul Situations we adopt’, the writer proposes first to demonstrate that his 
tl Mental arrangement is superior to the traditional one that Brown prefers, 
© consider some difficulties in defining a stimulus as aversive on the basis 
ata generated by this technique, and finally to examine some implications of an 


n Analysis of avoidance responding. 


M II. STUDYING AVOIDANCE BEHAVIOUR 
be any different experimental arrangements have been used to Study avoidance 
Our, most of them involving groups of animals trained by the discrete trial 
arr olomon & Brush, 1956). One of the most popular and convenient of these 
Blagg ments is the double compartment box described by Brown. An animal is 
quic m one compartment and after a time a signal is presented. If the animal 
Shock Tuns to the other side the signal is terminated and shock is avoided; if not, 


Son. The Signal is usually referred to as a conditioned stimulus, and although it 
San thought that the signal evoked the avoidance response directly the more 
leoretica] interpretation now is that fear is classically conditioned to the 
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signal, and that the avoidance response is reinforced by fear reduction consequent 
pou ec a few shocks animals begin shutting en 
acer ere without waiting for the signal (e.g. May, 1948; Kamin, 1954; a "a 
pem E Eventually inter-trial responses extinguish and the terminal ij ppt eir 
"es des above, but the approach to this performance, when all WERE et a 
dered, is not from no response to response to the signal, but from over-resp 8 


: ; interpretation 
responding only in the presence of the signal. This suggests a different inter pe u. 
of avoidance behaviour from the one given above: the appearance is eo: 
operant behaviour coming under the control of a discriminative stimulus (Sk 
1938). 


"T 58 a 
A free operant avoidance training procedure was invented by Sidman gem s 
the Sidman procedure brief Shocks are scheduled to occur at regular in sim 
(shock-shock, or SS interval) unless an avoidance response is made in the ces a 
in which case the scheduled shock is postponed for a specified time hu aei - 
or RS interval). When no exteroceptive stimulus is given the procedure is callec : A 
riminated procedure is possible if a agas d 
SS and RS intervals. These intervals may then be es 
SL; LS and RL; LS respectively, where SL is the time from an unavoided p BL 
signal onset, LS the time from signal onset to the next programmed shock, an 
the time that a response postpones signal onset. . : . 1 and 

Compared with the conventional procedure LS is the interstimulus interval 2 

SL the inter-trial in 


siters 
terval. (LS is usually called the CS-UCS interval, even by writer 
who argue that avoidance behaviour 


is instrumentally reinforced. The nra 
is inappropriate because avoidance responses are not conditioned responses 1n * 
i ses to shock only under very Sp 
cireumstan, entional procedure because inte! 
trial responses are either prevented or are non-functional. 
garded as a nuisance in the conventional avoidance 


discriminated avoidance, but a disc. 
presented during the 


"m 
Buch responses anre = 
procedure and are not sablo by 
ttingly make them functiona 


ima 
ect behavioural data of single ant 


III. Derintyg AVERSIVENESS 


r appe 


g 
T ES u ordi”? 
Stimuli may be defined titive, either intuitively or acc 


as aversive, o 
trol. Intuitiy 
ie S 
od or electric Shock, and behavioural definitions to 
Viour through Certain experimental manipulations. 


"hi$ is 
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an uncomfortable dichotomy and behavioural definitions may be used in every case, 
although this too generates some intuitive discomfort as is considered below. 

Behaviourally a stimulus is defined as aversive (a) if behaviour that terminates it 
is maintained, (b) if behaviour that avoids it is maintained, (c) if behaviour that pro- 
duces it is suppressed; or in some other ways (Leitenberg, 1965). Usually electric shock 
Satisfies all these criteria and may be regarded as aversive on this account, in accor- 

ance with intuition. Intuition demands that a stimulus paired with electric shock 
also becomes aversive, but according to the experimental method of pairing be- 
havourial criteria of aversiveness may be exhibited or they may not. 

An experimental paradigm (Keehn, 19594) that does not demonstrate aversive- 
mess in g pre-shock signal according to criteria (b) and (c) may be symbolized 
(RLa)^ (1 Syn (RED. .., meaning that each response in stimulus D post- 
Pones stimulus L for x seconds, and that in stimulus L a shock follows in y seconds 
unless à response occurs in the interval, and that each response in L terminates the 
Stimulus (and shock when it occurs) and reinstates the (RLz)P condition. In these 
“Teumstances responses congregate in the LS interval. Stimulus L is not avoided and 
xo is not aversive by criterion (b); it is terminated so it is aversive by criterion (a). 

ut criterion (a) may only be satisfied coincidentally because the response that 
Tara : 1 imei a raid shock, ^ dee. is no enm m gen € 

: S aversive. The usual behaviouristie interpretatio 
earning assumes that shock avoidance is coincidental upon stimulus termination, 
= this May be a gratuitous assumption (see below). u 
ara, ehtly different experimental arrangement ti the ee oe m 

"€ Sement (Sidman, 1957) may be symbolized (RLe) —(RSy) GA 1 ei -a 
tha us that each response in stimulus D postpones stimulus tà for : des » ues 
termin response in stimulus L postpones for y vm 8, a i = -e 
is no ates the stimulus and reinstates the (RLa) condition. nce again stim = 
Rien Voide and en is nokavesive by criterion (b); nor is it terminated so it is not 
ls Sive by criterion (a) either. But again there is an ambiguity because the stimulus 
of y terminated on the occurrence of a shock. Shocks are avoided in ien Pen 
Hower Stimulus even though avoiding the shock does = a. on 
Ere t & this performance is only maintained if y is greater than a. fs 


50 j ° than Y responses congregate in the RL interval. Stimulus L is avoided, and 
N Versi fleri (b S iteri cause the stimulus is 
lowed “tsive by criterion (b), and also by criterion (a) beca 


Shoe to terminate whenever it occurs. As stimulus termination is accompanied by 
beca, aig Means that the stimulus is more aversive than shock (Sidman & Boren, 1957) 
Sli ~ Mig Stimulus is avoided but shock is not. P 
to Ww in differences in experimental conditions, then, generate behaviour according 
Mite eh a Stimulus may be defined as aversive or not. This is one reason why the 

5 P i "i scis rouet 
88805 Oes not believe that a stimulus acquires an attribute of aversiveness through 


Uste „ion With electric shock, and prefers to explore its discriminative properties 
d . " . - . " 
un S. “ven electric shock does not exhibit the criteria of aversiveness if it is used 


Verse] 'Scriminatiye stimulus for positive reinforcement (Holz & Azrin, 1961). Con- 
n Pertijs iscriminative stimulus for positive reinforcement may exhibit aversive 
*t in Y criterion (a), Keehn (1962). Because a stimulus is not aversive it does 

OW that it cannot reinforce. Brown seems to think otherwise: '...it is 
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i air 
i -of-signal act as a p 
p -of-signal and absence-o g ee 
justifiable to claim that presence-o mc. 
ee = stimuli, but to deny that these stimuli = ar mie ei 
cco 7, ted.’ The operations for establis g dis E 
i ould seem to be unwarranted. Lian c md 
tive stimuli iti inforcers are identical, but the wri eamm 
: imuli and conditioned reinforcers | i 1 jeep 
ros tie eee of the concept of conditioned reinforcement (Keehn, 
abou 


i re-shock signals for ob- 
he has indicated the possible positive reinforcing role of pre-shock sig 
serving behaviour (Keehn, 19594). 


IV. STIMULUS CONTROL OF AVOIDANCE BEHAVIOUR 

Discriminative stimulus conti 
sponse is reinforced in 
Because behaviour tha 


ns 
rol over an emitted operant is MP _ mon (8^. 
the presence of a stimulus (SP) but not in its n shock 
t terminates or avoids it increases in sinengih, a et re- 
is defined as a negative reinforcer. In the conventional nn ien but res- 
Sponses in the presence of the pre-shock signal terminate = ee sropriate, then; 
ponses in the absence of the signal have no effect. Conditions are apr = conte data 
for the signal to be established as SP and its absence as S4, and expe 


e 
"ate in the presene 
Support this Interpretation: avoidance responses come to concentrate in the [ 

of the signal (SP) and extinguish in its absence (84). 


The analogous situation with positive 
because it is mor 


1 ‚stand 
reinforcement may be easier to under 
e tangible; in S^ 
SP food is proe 


: A in 
a response produces no food and ue iac » 
ured and the Tesponse is strengthened. The icis dca to lose 
favourable position because he can see the reinforcer, an advantage he = ten? 
in the case of avoi - But the difference is illusory, because the — as been 
i has been avoided as he is that a IORDODRE u The 
essary behaviour has been emitted in either a even 
the same in the positive and negative vid: han 
tton to set up positive reinforcement on the wi þe- 
other, and this behaviour is occasioned Ty rai 
of the rat, which may also literally be the same in either | to aP 
cause in the negative case the experimenter shifts from an operan ly escap 
intuitive stance, He denies that avoidance behaviour is reinforced, on e rà 
behaviour that Coincidentally avoids, because he intuits that the labora d. Eve 
cannot discriminate that electric Shock is imminent, or that it has been avoide clusio? 
if intuition of this kind were Scientifically permissible it is doubtful if the ee orat 
is correct in the present case, The laboratory rat is capable of far more e expert 
temporal discriminations than those required in the conventional avoidance denyind 
ement (Keehn, 1965). There are no experimental reasons for tion fo 
als can anticipate shock and therefore no justificat!O" ji 
Om a beha; 


: ^ MN ive sti 
Vioural definition of pre-shock signals as discriminativ' 
through differential (negative) reinforcement. 


operations are 
for he may press a bu 
stpone shock on the 


literally, 
or to po 
haviour 


departing fr 
established 


V. ACQUISITION OF 
The above account of th, 
presupposes that avoida 


can be reinforced, so so 
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tive stimulus control of avoidance 


r 
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occur. An operant must be ai emitt? 
n how avoidance responses come to 


e discrimina: 
nce responses 
me discussion o 
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in the first place may be in order. From a strietly Pavlovian standpoint there is no 
problem, for an avoidance response is merely an antedating escape response that is 
evoked by a conditioned stimulus instead of unconditioned shock. But Pavlovian 
Conditioning cannot account for avoidance learning (Mowrer & Keehn, 1958; Keehn, 
19594, b). There is also no special difficulty with more complex conditioned drive 
heories for they too stress the conditioned evoking powers acquired by pre-shock 
Stimuli, However, Operant responses are emitted not evoked, and until they are 
emitted differential reinforcement cannot be applied, so the investigator must either 
d some way of shaping avoidance responding, or wait until responses happen to 
occur, When an avoidance response is emitted the only controlling operation avail- 
able to the experimenter is withholding shock (negative reinforcement), and this is 
only meaningful in a context in which shocks normally occur in the absence of 
Woidance responses. Hence before negative reinforcement can be applied a condition 
must, be created in which shocks predictably recur. This can be done either by pre- 
mace’ Shocks at fixed regular intervals or by men. a signal prior i jos icd 
Shocks, The latter is the method usually adopted in conventional avoidance 
Procedures with the added contingency that an escape response terminates both 
and shock, This serves to strengthen the escape responsa, > = seen pa and 
ance Tesponses are topographically the same, as they usually are, avoidance 


s Ponses thereby become more likely to be emitted and so available for reinforce- 
€ by Shock omission. . 

t is not necessary for escape and avoidance responses to be alike. In one experi- 
ent (Keehn, 19595) an avoidance response was a forward run in an activity wheel, 
: When Shock occurred it was terminated only when the animal turned about. The 
eriment demonstrated independent sources of reinforcement for escape and 
: dance responses and that avoidance is not antedating escape, but did not settle 
question of how avoidance responses are reinforced—either by shock avoidance 
Scape from aversive stimulation. The experimental outcome probably depended 
he fortuitous choice of escape and avoidance responses, for had running been the 
ape response and turning about the avoidance response it is likely that avoidance 


Cary i 
QUE Ww i "T hance the avoidance respons was 
e the, VOUld not so easily have occurred. By che avoid: ponse wa 


to egt, 7 S DOnses are chosen for study avoidance behaviour is much more difficult 
avoj lish (Keehn & Sabbagh, 1958; Meyer, Cho & W esemann, 1960). Conventional 
[DITS theory makes no provision for this differential for it draws its data from 
Mental arrangements in which avoidance responses are frequently emitted. 
Tog » theory is prepared for the difficulty because it emphasizes the requirement of 
ig Se emission before reinforcement and recognizes that avoidance responses are 
eang to Shape. The objective of the student of operant behaviour is to devise 
to do 3 ensuring that the behaviour he wishes to control occurs. What is the theorist 
When behaviour he believes he can adequately explain fails to occur? 
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VI. CONCLUSION 

It has been argued that the free operant (Sidman) 
behaviour is superior to a methodology of discret 
generates data that occur ‘spontaneously’ 
crete trial procedure is a special case of the 
technique have been cited which show that s 
unambiguously exhibit ave 
consistently be regarded as 
rest on the assumption th 
some evidence running co 
only a coincidental accom 


technique of studying avoidance 
e trials because it systematically 
in other methods, and because the dis- 
Sidman method. Data gathered by - 
timuli paired with electric shock do E. 
tsive properties, and it has been argued that they ca 

discriminative stimuli in the oper 


àt avoidance of shock can be rei 
unter to the usual supposition th 


ant sense. The c pm 
nforcing in itself, and © 


; iour is 

at avoidance behaviour 
iti A ; ation. 

paniment of escape from conditioned aversive stimulati 


REFERENCES 
Brown, R. 


(1965). Diserimination of avoidable and unavoidable sh 
275-83, 


Hor, W.C. & AZRIN, N. 
32 


r T Anal. 
H. (1961). Discriminative properties of punishment. J. exp. 4 
Behav. 4, 225 . 2 


ock. Brit. J. Psychol. 56» 


, " ace 
earning: the effects of CS-US interval with a tr 
re. J. comp. physiol. Psychol. 47, 65-72. out: 
ng signal on unrestricted avoidance behav10 
Brit. J. Psychol. 50, 125-35. 
Keeny, J. D. (19590) 
243-7, 


E 
On the non-classical nature of avoidance behavior, Amer. J. Psychol 


E «D. 58). How are intertria] 
Psychol, Rev. 65, 209-21. 


: ing 
Sıpman, M. (1953) Avoidance conditionin: i ri ivo warnin! 
N A 1 g with brief shock <teroceptive 
Signal. Science 118, 157-8. mn nini 
Stpmay, M, (195 i 


Trans, N.Y. Acad. Sci. ser, ii, 


SKINNER, B.F. (1938). 
Sorowox, R L 


:L. & Brusu, E, 8. (1956 
aversion. In Nebrask 


Nebraska, Press, 


aß 
zin 9 
ss of warning stimuli and shock 
ychol. 55, 339. 44 
"ganisms, New York: Appleton-Century-Crofts- and 
). Experimentally derived conceptions of ae iy H 
n Motivation ed. M. R. Jones. Lincoln: Univers! 


(Manuscript received 29 March 1966 


) 


Brit. J. Psychol, (1966), 57, 3 and 4, pp. 381-389 = 
Printed in Great Britain 


THE EFFECTS OF 
NOISE AND DOUBLING THE SIGNAL FREQUENCY ON 
INDIVIDUAL DIFFERENCES IN VISUAL 
VIGILANCE PERFORMANCE 


Bv D. R. DAVIES ano G. R. J. HOCKEY* 
Department of Psychology, University of Leicester 


RE Compared with quiet, significantly increased the number of correct detections made by 
Yen lids under low signal frequency conditions but a similar increase under high signal 
tee conditions was not significant. The addition of noise had no significant effect on the 
can s of correct detections made by introverts. Doubling the signal frequeney had no signifi- 
signif ect on the performance of introverts or extraverts in either noise or quiet. Introverts made 
icantly moro errors of commission in quiet than in noise while extraverts made significantly 

ore in noise than in quiet. Possible reasons for the findings are discussed. 


ei 9Xperiments have demonstrated that, with increasing arousal, performance at 
lope ie different tasks improves up to an optimal point and thereafter declines (Hebb, 
orma uffy, 1957, 1962; Malmo, 1959). The relation between arousal level and per- 
arous ic 1s thus considered to take the form ofan inverted U-shaped curve. A subject’s 
eop ; level is sometimes regarded as lying on a continuum bounded at one end by 
Such Sep and by extreme excitement at the other. Various physiological measures, 
thoy $ EEG frequency and amplitude, heart rate and skin conductance have been 
ing ert to provide an indication of a subject's arousal level (Duffy, 1962) but some 
yo C tors have preferred to rely on operational definitions of arousal, such as ‘the 
depri i Probability of falling asleep’ (Corcoran, 1963). Corcoran considered sleep- 
Normal] Subjects to be at a lower level of arousal than subjects who have slept 
ls sop ? quite apart from the fact that this accords well with common sense, there 
Stimy a  hysiological evidence to support the assumption (Corcoran, 1964). Intense 
Mousa Pei in the form of white noise for example, is generally held to raise the 
Pergo, evel. Given the assumption of an inverted U-relation between arousal and 
dene, mance, the effect on performance of adding noise to a task situation should 
Perfor "pon the initial arousal level of the subject. A greater improvement in 
Wonga ame’ would be expected from subjects who are initially at a low level of 
Norm, OF example, sleep-deprived subjects, than from subjects who have had their 
Wong, Dlght's Sleep, who are more highly aroused and thus nearer the optimal 
Th Point to begin with. This expectation has been confirmed by Corcoran (1962 a). 
‘ley, “Mount of sensory input can also be increased by increasing the quantity of 
asin Information fed to the subject in a given interval of time, for example, 
8 the signal frequency in a vigilance task. Thus the effects of increasing the 
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signal frequency on the performance of sleep-deprived and ‘normal’ subjects should 
parallel the effects of added noise. This has also been confirmed by Corcoran (1 9625). 
Both noise and signal frequency seem to be arousing in their effects, therefore, given 
that sleep-deprived subjects are less aroused than subjects who have slept normally. 
The performance of extraverts and introverts, whether selected by the Heron 
Sociability Scale (Heron, 1956) or by the Maudsley Personality Inventory (Eysenck, 
1959) would appear to be analogous to that of sleep-deprived and ‘normal’ subjects 
and it is possible to think of introverts as being more aroused than extraverts 
(Broadbent, 1963; Corcoran, 1965). Bakan (1959) found that the addition of a secon- 
dary task, which had the effect of increasing signal frequency, resulted in a signifi- 
cantly greater improvement in the vigilance performance of extraverts as compared 
to introverts. 
_ Two assumptions underlay the present experiment. They are: (a) that noise and 
Increasing the signal frequency are arousing in their effects, and (b) that introverts 
are more aroused than extraverts. The purpose of the experiment was to observe the 
effects of adding noise and doubling the signal frequency on the vigilance performance 
erts. Expectations were: (i) that in quiet the vigilance pet 
will be superior to that of extraverts, (ii) that extraverts will 
ement when noise is added and that this improvement will wa 
Mte ons of low signal frequency, and (ii) that compared to qe 
lons the performance of introverts will either show no change or be impaire 


oise, the probability of impairment being greater under CO8- 
frequency. 


ntroverts and extraverts, performed a visual 
in which they were instructed to detect a 
rmation, each discrepancy constituting a sign" 
performed the task under one of two conditions of signal frequency i 
signals to be E low (LSF ). In the HSF condition there was a total of forty e | 
$ ected sk and in the LSF condition a total of twenty 


i u 
either noise (95 db) or quiet, in which extraneo 
a noise leve] of 70 db. 


MrTHOD 


Subjects 


The Mai 5 
From a a Inventory was administer 
28:80, s.D. 10-91) and Ee qtroverts (mean E 
score 22-00, s.p. 11- 


subjects, making ej 


drum revolving at a Speed of 19 Aare the pen of the kymograph to a 1 sec time! ve s 
1 sec space by means of a template E. One number was hand drawn in the first ha = 
a wi 
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used consecutively in the experiment by the alternate use of two drums on which the traces 
were mounted. A short break of 6-7 sec occurred each time the drums were changed over. The 
display was situated in a small room adjoining the subjects’ room and relayed to it by means of 
closed-circuit television. The camera was focused on a window 10 x 6 mm cut in a piece of white 
cardboard and attached to the kymograph by means of a clamp. During the experiment the 
aYmograph drum revolved at a speed of 9 mm/sec and each digit was visible on the sereen for 
31m. The digits on the traces were magnified x9 on the 30 in. screen. The task lasted for 

“Min and was cont inuously watched on a television monitor in the experimental room. In the 
Noise condition white noise was relayed from the television set in the subjects’ room into the 
Pen field at a level of 95 db. In the quiet condition the level was 70 db. 


Procedure 


à Subjects Were instructed to check the order of the digits, as they appeared on the screen, 
Ends a typescript of digits and to note any discrepancy between the digits on the screen and 
Sue ae the script by cancelling the digit on the script and replacing it by the appropriate digit 
li "- Screen, Each diserepaney constituted a signal. In the LSF condition there were six signals 
Binal : 8 min Subperiod of the task and in the HSF condition there were twelve. Alternate HSF 
Perio 1 Were omitted in the LSF condition. The temporal arrangement of signals in each sub- 
E hests of the task was the same. The total of 1800 digits on the typescript was divided into eight 
Pd of 225 digits arranged in twenty-five rows of nine. Two ‘dummy’ sheets were added to 
Prego, “ight, to minimize the occurrence of the *end-spurt effect observed when the length and 
ee Point in the vigil are known (Bergum & Lehr, 1963). Subjects were also asked to remove 
n th yi atches, Two practice periods were given after the task had been explained to subjects. 
E © first, which lasted for 2 min, the occurrences of signals were pointed out to subjects. They 


N i r » 3 
bl, then Invited to ask questions. The second practice period lasted for 8 min, and the task 
te; Wed after a short break. In this second period knowledge of results was not given. Two 


rep se Measures were taken; correct detections and errors of commission, i.e. when a subject 
iu s; 
ted the detection of a signal when one had not in fact been presented. 


RESULTS 


„ach 9f the three variables of the experiment, extraversion or introversion, noise 
De high or low signal frequency, was examined in a 2x 2 x2 factorial design. 
teat Our time-periods of the task were also taken into consideration. The data were 
LSP ed by means of a trend analysis (Edwards, 1960). The detection scores from the 
Con „Conditions were doubled to facilitate comparison with those from the HSF 
Com, Ons. The analysis for correct detections is shown in Table 1 and for errors of 
Spo, Ission in Table 2. In both analyses, mean squares were tested against the corre- 
det, 8 between-subjects or within-subjects residuals. In the analysis of correct 
the within-subjects residual includes the E x N x 8 x P interaction which 
t calculated since it was clear that most of the variance was accounted for by 
x Des ler Interactions. The residual is therefore larger than the usual subjects pooled 
Yon ods error term and the F test more stringent. It is most unlikely that the two 
ect ficant F ratios would have been affected by this. Fig. 1 shows the mean 
etection and commissive error scores of introverts and extraverts plotted 

me for the four conditions of the experiment. . 
and Fig. 1 suggest four principal findings for correct detections. (a) Signifi- 
loq ts appear only when time at work is taken into account. The significant 
ect indicates that the shape of the overall performance curve changed 
ition, ly With time at work. Performance, averaged over the eight experimental] 
’ “eclined with time on task and the linear component of the performance 
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Source of variation 


Extraversion (E) 
Noise levels (N) 
Signal frequency (S) 
ExN 


ExS 

NxS 

ExNxS 

Residual (subjects pooled) 
Total 


Periods (P) 
ExP 
NxP 
SxP 
ExNxP 
ExSxP 
NxSxPp 
Residual 
(ineluding ExNxSx P) 
Total 


S.S. D.F. 


Between subjects 


23-37 1 
1 
1 
1 
1 
1 
1 
40 
47 

Within subjects 
19-05 3 
54-78 3 
63-86 3 
16-31 3 
43-48 3 
5-84 3 
3-62 3 
237-91 123 
444-75 144 


* P < 0-05; *** p « 0-001. 


M.S. 
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Table 2, Trend analysis of errors of commission for introverts 


over the four conditions of the experiment 


Source of variation 


Extraversion (E) 

on levels (N) 
ignal frequenc: S 

ExN y (8) 


Exs 

Nxs 
ExNxs 
Residual (sub 


jects Pooled) 
Total 


Periods (P) 
Exp 

Nxp 

SxP 
ExNxp 
ExSxp 
NxSxp 
ExNxSxp 
Residual 


"Total 


Nue 0:05; ** p < 001; *** p < 0-001. 


S.S. D.F. 


Between Subjects 

0-02 

1:01 

6-01 

15-19 

1-04 

11-04 
37-42 
143-50 


215-23 


COM eee eee 


LES 
3 


Within subjects 
70-85 
3:75 
1-80 
4-75 
7.74 
26-72 
22-87 
35-57 
169-70 

343-75 144 


m 
S usus co co co ob oo co 


M.S. 


Table 1. Trend analysis of correct detection scores for introverts and extraverts 
over the four conditions of the experiment 


3.29* 
9-40 ** 
11:03*** 
2-81* 
7-49*** 
1-01 
0-63 


and eatraverts 


Effects of noise on visual vigilance 385 


curve is significant (F = 7-76; D.F. 1, 123; P < 0-025). The significant extraversion x 
Periods interaction indicates that the effect of time at work on the shape of the 
Performance curve is significantly different for introverts and extraverts, the latter 
Showing à greater tendency to detect fewer signals as the task progresses. (b) 
The Significant noise x periods interaction would appear to indicate that noise 
improves performance to a greater extent towards the end of the task. (c) The signal 
frequency x periods interaction would appear to indicate that in the first, third and 


1 2 3 4 1 2 3 4 
10 min. periods of task 5 10 min. periods of task , 
(i) High signal frequeney (Quiet) (ii) High signal frequency (Noise) 
e . 
oz I, CD 
. 
4 
2r e——— 
EG 
0 I de 
1 2 3 4 1 2 3 4 


10 min. periods of task 


. ae k H 
10 min. periods of tas (iv) Low signal frequency (Noise) 


(ii) Low signal frequency (Quiet) 


Fi i - 

(RC ai Mean number of correct detections (CD) and mean number of errors of commission 

the ) ma 9 by introverts (filled circles) and extraverts (open circles) in the four conditions of 
Xperiment 


fo 
tent Periods of the task, HSF groups are superior to LSF groups, whereas in the 
Version Period, LSF groups are superior to HSF groups. (d) The significant extra- 
of int, * Noise x periods interaction indicates that the differential shift in efficiency 
Yoo, Overtg and extraverts with time at work depends on the noise level. The 
"d nes found in the performance of extraverts at both levels of signal frequency 
ain isappeared in noise, although the performance curves for introverts 
MOM i" Very much the same under both conditions. In other words, extraverts are 
um bes. Y than introverts to show decrement in quiet, a finding which is similar to 
Chie akan, Belton & Toth (1963). This difference is not apparent in noise. 
2, are analyses of decrement were made, following a procedure adopted by 
Gen. Psych. 57, 8. d. 
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Bakan et al. (1963): decrement was indicated by a subject detecting fewer pm zi 
periods 3 and 4 than in periods 1 and 2. Since no differences were found betwe 
comparable high and low signal frequency 
results were pooled and the analyses carri 
version and noise level only. Only one signifi 
between introverts (quiet) and extraverts (q 
indicating that in quiet more extraverts 
ment. This finding is in agreement with 


supports the significant extraversion x noi. 
analysis. 


cant result was obtained: the com parison 
uiet) yieldeda y? value of 8-17 (P. < 0-008). 
(10/12) than introverts (2/12) show decre- 
that reported by Bakan et al. (1963) and 
se x periods interaction noted in the trend 


t int i 
(a) Under quie iti teen 
HSF conditions, in each Period of the ta; 
first, period and gradually diminished during th i hate perl, à 
noise conditions, the HSF and LSF trend kat p nal im 
" fae o 
quiet conditions, The difference betwee v t 
the difference dier aa 


pa? 
In quiet. (b) Extraversio 


t 
d lines in noise is much «i and 
s : H H en ie 
time at work, The nena" ersion also interacted with signal frequ asap Ui 
between those E d lines for Introverts in both signal frequency conditio" d 


"ons ® 
8. Extraverts made more errors under HSF conditio. , gy 


"ced under LSF conditions. Introverts made 3 «pis 
more errors under LSF conditions than under HSF conditions, Noise also affect 
relation, as might be expected from th, nditions. Nois 


e significant T; xN xS interaction. 


ERN ——— 
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Summarizing these results, correct detections decreased over time, but this finding 
can be attributed entirely to the results for extraverts working under quiet con- 
itions, They showed a considerable decline in performance, while extraverts under 
Noise, and introverts under noise or quiet, showed essentially no change with time 
at work, 

As far as total scores for errors of commission are concerned, extraverts made 
Most errors under the condition characterized by noise and HSF, while introverts 
made most errors under the condition of quiet and LSE. Thus the number of errors 
° commission Was greatest for extraverts in the most ‘stimulating’ condition and for 
Introverts in the least ‘stimulating’ condition. When changes over time are taken 
Account, it is apparent that the number of errors decreased over time but the 
extent of the decrement varied with different experimental conditions. Signal 

,dueney affected the steepness of the decline in that the decrement was greater for 

F than for HSF &roups, but only under quiet conditions or when extraverts alone 
are considered, i 


Table 3, Mean number of responses (correct detections + errors of commission) 
for each subject 


Low signal frequency High signal frequency 
E a - = 

Quiet Noise Quiet Noise 
Introver 25-50 49-16 45-16 
z ts 29-33 25:5 
Extravorts 22-66 29-33 41-50 48-33 

Correct detections as a percentage of all responses 

Introy 7 80% 86% 86 07 
2 "erts 67% 80% /o 96 
“straverts 65% 73% 0% 849, 


an ally, the total number of responses (correct detections + errors of commission) 
ertr Correct detections expressed as a percentage of all responsos for introverts and 
IR Avertg Under the four task conditions are shown in Table 3. The Percentage of all 
Fi Onseg that Were correct detections made by extraverts in quiet at both levels of 
the sl Tequency was about the same as that for introverts. The difference between 
acco er of correct detections made by introverts and extraverts in quiet can be 
leg ated for by the fact that introverts in quiet made more responses; it is not 
Thy, sary to Suppose that they are more likely to be correct when they do respond. 
by Su the Tate of responding increased for extraverts and decreased for Introverts 
A the same amount at both signal frequency levels. In HSF conditions, 
Pare gh the Percentage of responses that were correct detections increased, com- 
anq With conditions, there is again very little difference between introverts 


Whig averts, In noise intnovarte respond less but are more correct when they do, 

s Taverts simply respond more. 

Th Discussion 

M Nypotheges Put forward in the introduction to this paper are in the main con- 

Ron and the results would seem best suited to an interpretation in terms of arousal. 

trg er, Some qualifications are indicated. The effects of noise, signal frequency, 
tsi and time at work interact in a complex manner. It is therefore 

25-2 
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i i i "formance 
listie to specify what effect each of the variables is exerting upon nn 
dam, i i other experimenta. 
i ch effect will be highly dependent upon pu gen 
Ta fesiibasuniderfins the difficulty of comparing results from different studies u 
they are obtained under identical conditions. 


Performance: total of correct detections 
5 


Low Moderate High 


Level of arousal 


Fig. 2. Total correct detection scores for the eight ex 
hypothesized level of arousal. L, low sign. 
N, noise; I, introverts; E, extraverts, 


perimental groups plotted against na 
al frequency; H, high signal frequency; Q, qu 


Wd ven 

to take the form of an inverted U-shaped curve. I 

» and the further assumption that adding noise is more ines Ü 

ignal frequency, the eight groups can be ordered in tert mber 

left to right on the abscissa in Fig. 2. When the total 3 "^ 

ions is plotted on the ordinate the result can be seen to tota 

inverted U, However, no such relation applies to errors of commission or to the 2 
number of r 


i 
. . Li east 
* at all, remains unclear. In any case there is no independent m 

of arousal in Fig. 2, 


Moreover, it is 


difficult, to explain e 
of arousal, if this 


is taken to im 


‚Te: 

ion) using forty-eight subjects, have found fp ee evel 
ality Inventory Scores and either (a) the Rn rest” 
skin resistance, or (b) the difference between € forme" 
ing level and the Working leye] during Performance of a tracking task. The 5 of 
variables could be regarded as oly 


> arousal ? 
Toverts could be held to differ in arousa 
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if by arousal is meant a cognitive state not directly related to activation as measured 

Physiologically. ` 
In the case of the individual variables in this experiment there are at least equally 
efficient alternatives to the arousal explanation. However, since the significant effects 
to be explained are predominantly interactional, an arousal theory has the advantage 
E Accounting for the complex effects of different factors in terms of variation along 
eim hypothetical continuum. Thus, in spite of some difficulties of interpretation, 
e theory of vigilance performance provides a reasonably parsimonious 
of the present findings, although a conclusive test of its adequacy remains 
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AGE DIFFERENCES IN ERRORS OF COMMISSION 


Bv G. S. TUNE 
Medical Research Council Unit for Research on Occupational Aspects of Ageing, 
Department of Psychology, University of Liverpool 


Subjects listened to a recording of groups of 10 digits (spoken at the rate of l/sec) for 40 min; 
each was followed by 10 see silence. The task was to report whether or not three consecutive 
and different odd digits occurred and to report the decision in the 10 sec silent periods. Correct 
detections did not vary either as a function of time or age. The number of errors of commission 
Mereased with time on task and the older subjects made significantly more of these errors 
than did the younger subjects. The results are discussed briefly in terms of the arousal hypothesis. 


The absence of reported age differences in correct detection scores in vigilance 
tasks (Davies & Griew, 1965) would follow from the arousal hypothesis (Broadbent, 
1963) and if older people are less aroused than are younger. In order to perform 
ficiently (achieve a high correct detection score) the older subjects would have to 
Ye, tain à higher than basal level of arousal. This they would achieve most readily by 

"Ponding frequently, even to the extent of reporting that a signal had occurred 
si en in fact it had not (making an error of commission). Consistently reporting many 
Snals as "wanted? when they were not would tend to boost the correct detection 
"ore, t the same time, however, a high frequency of responses would produce 
si gh Proportion of siots of commission. It is suggested, therefore, that in a vigilance 

ation older subjects should give more responses than younger subjects, and that 

M age difference should not be evident in the correct detection score (the usual 
Taa ao of Performance) but in the error of commission score. The present experiment 

designed to examine this point of view with reference to the performance of com- 


Day, : 
able Stoups of older and younger subjects. 


METHOD 


Ae bjects listeneq to a tape recording of groups of 10 digits (the numbers 1 to 9 inclusive were 
lo Se na Quasi-random order) spoken at the rate of 1 digit/sec. Each group was followed by 
Tan ^ Silence, A ‘signal’ was the occurrence somewhere in the group of ten (the position was 
to ea mized) of three, consecutive and different odd digits (e.g. 573, 195). After they had listened 
(a ee 8roup of ten digits, subjects placed a tick in one of two columns headed either ‘No 
diq 6 Nite combinatio: t s "m did not occur) or ‘Yes’ (a wanted combination of numbers 
tion D pur) on A print dh: tTn the latter case the subjects were encouraged to write the combina- 
Prong ;SY had Rer in Be s on It was stressed that this was of little importance and 

toneg anscribin = = s ae against the subjeet in the scoring procedure. Each subject 
Peking) 9 120 "mes = di its over a period of 40 min. Eight of these (two in each 10 min 
Reg) Pontainé € sein a, Twenty-eight subjects were used, fourteen older 


e 60.6 Yr) and fourteen younger (mean age — 38-9 yr). 


h RESULTS AND DISCUSSION 

eq: 

4 lo distributio, of all the ‘Yes’ responses classified by type, age and time periods 
i 


A t Nig sho 3 
e wn in Table 1. 3 : 
Sb o trend on the raw correct detection scores showed that neither age, time nor 
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the age by time interaction were significant. Similarly a Mona wagy LE 
the total correct detection scores for the subjects in each group show ed : E ter 
difference. These findings are in accord with previous findings reviewed e GÀ 3 
(Davies & Griew, 1965). A test of trend on the raw error of commission ad x 
cated that age was a significant variable (F = 6-91; D.F. 1, 26; P « 0-05) as 


time (F = 20-92; D.F. 3, 79; P < 0-001). The interaction term was 


significant at 
a lower level (F 


= 2-623; D.F. 3, 78; P < 0-10). Mann-Whitney U tests demonstrated 


i 5 d 
that the older subjects made significantly more errors of commission (P < 0:01) an 
more total responses (P < 0-01) 


Table 1. The distribution of * Yes? responses ( 
total number of responses made) class 


Correct detections 


in terms of the percentages of the 
ified by type, age and time 


Errors of commission 
10 min Ben db __ — 
time periods Old Young Old Young Totals 
1 4-1 4-9 16-1 6-5 2. 
2 43 43 11-5 1-2 213 
3 43 4d 175 38 30-0 
4 4-4 4-4 81 0-2 171 
"Totals 17-1 18-0 53-2 11-7 100-0 
These data tend t 


o confirm the Suggestions made above and to show that the ad 

Subjects achieved parity with younger in terms of the number of correct N m, 

made, mainly because of the large number of errors of commission that they ma ge 
onsideration only of the correct detection scores would have concealed the a£ 


À s 
f à : i re & 
differences, a fact which emphasizes the usefulness and importance of this sco 

& measure of vigilance performance. 
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VISUAL MASKIN G AS A FUNCTION OF PERSONALITY 


Bv R. J. McLAUGHLIN* ax H. J. EYSENCK 
Institute of Psychiatry, University of London 


Visual masking was related to the personality dimensions of introversion-extraversion and 
neuroticism, It was predicted and found that extraverts have a higher masking threshold than 
Introverts, The function of reticulo-cortical arousal and inhibition mechanisms is discussed in 
relation to extraversion-introversion as a possible source for an explanation of this phenomenon. 


Visual masking, meta-contrast, or the suppression of the primary visual stimulus, 
AS terms which have been applied to a phenomenon in which one visual stimulus 
(S) is Applied for a brief period (10-30 msec) and followed by another brief visual 
Stimulus (85) after a variable inter-stimulus interval (ISI). With ISI of 40 msec or 
ie only S, is Seen, and 5, is suppressed or ‘masked’; with ISI of 100 msec or more, 

Oth Stimuli are seen. For most subjects there is an intermediate value of the ISI 
i asking threshold) at which S, ceases to be suppressed, and is seen. This threshold 
fore be established with considerable accuracy (Holland, 1963; Pollack, 1965) and 
d ed-choice methods do not seem to have any advantage over conventional pro- 
as a eckenmueller & Dember, 1965). Other phenomena of a similar kind, such 
ang ag. idwell effect (Eysenck & Aiba, 1957; Aiba, 1963) appear to obey similar laws, 
eye Visually evoked potentials have been shown rn with the psychological 

‚ Ot visual masking hin & Lindsley, 1965). _ 
inte Sa imap Laie perception of Si, it has been argued (Eysenck, 1957) 
Men Personality differences in inhibitory potential should be relevant to this pheno- 
aroy 1; as Should e.n.s. stimulant and depressant drugs. In terms of physiological 
tha theory, introverts are postulated to be in a state of higher cortical arousal 
in traverts (Eysenck, 1963, 1964) and should thus be able to maintain the dis- 
doy ation between S and S, more efficiently than extraverts. Similarly, stimulant 
Gry? PY ir : one : ld increase discrimination, while depressant 

un lereasing cortical arousal, shou : It we iced “ese, 
fore? OY decreasing ap 1, should have the opposite effect. It was predicte here 
h introver © me ns given stimulant drugs) would have lower masking 
"Us (and perso M ier 
Pul blaue rusa isum mee un 
i re ded Several times Dmm i indes prediction: 
© Present investigation wa 


S. 
NIS METHOD 
& ky f Inventory (EPI) (E 1 
à a i Ey: k Personality Inventory ysenek 
he, song T Paid Volunteers were tested on the Eysenck Pers 


Wop: ek, 19 


* int and oups: ne ic extraverts ; stable extraverts (SE); 

: " t into four gr : neurotic extraverts (NE); stal ; 

seg Ove & Pug ur grok D n "Bight subjects were eliminated from further 
b rt NI) and stable introverts. 


th.’ Cag.) CCay, ( 2 the E-I scale (mean — 12-0) and were thus 
his asiy e sa they Obtained scores from 11 to 13 on 


i " subject was eliminated at 
Neg, Poi ass s H s r extraverted. One other su j i 
bru oon > ~~ 25 über introverted nee high (L = 6) for his personality score to be 
d ag valia his ‘lie seale’ score was 
aliq. 


i i i i Tissouri. 
ow i i versity, Saint Louis, Miss 
N wat Saint Louis Uni 3 
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Seven subjects were eliminated aeu deus s 
indicati ortin; e tes p ; 
= a en the presence of the test stimulus below an ISI of 130 msec, 
Eh might be an indication that the subjeet did not have normal visual acuity. — 
= The remaining forty-eight subjects, eleven females and thirty-seven ond pete an 
divided, twelve in each of the four personality groups. The mean age of subjects w A dfi 
(s.D. = 8:29) and all reported that they had normal or corrected-to-normal visua 


i ^ ove 
periment, five for having an error rate ad. 
stimulus when it was not being presented, 


Apparatus io Dodge: 
The instrument, previously described by Holland (1963, pp. 72-5), was BH eS < fields 

iable exposure and interval between exposures. The epee otang 

E- L by four 9 in. 6 W fluorescent tubes arranged around : e; (visual 

and shaded to illuminate a 7 in. square. The stimuli presented were a 20 mm black disk 

angle 0-46?) and a black an 


2 5 visua 
nulus with inner and outer diameters of 20 mm and 58 mm ( 
on a white 


ane stimulus 
and annulus appeared. This point served as a focusing sti 

at the lights were to be flashed. 

ified to carr 


1 ascending method of lim 
ng in steps of 5 Insee until the subje 
he was positive i 1 


he 
oft 
ted for each subject by averaging the ISI that 


5 
us Rm masking thresholds (and s.p ) for each of the four personality P 48) 
(n = 12); for all four groups combined, mean threshold — 71-11 (s.p. = 12-26,” 
Stable Neurotic 
Mean S.D. Mean rn 
Extraverts 74-33 13:19 
Introverts 68-83 nd 75:04 11:50 


66-25 
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comparing extraversion-introversion with high and low levels of neuroticism. The 
Comparison of introversion with extraversion yielded the only significant effect 
W = £215 pa. 1, 44: P < 0-05) with extraverts having a higher threshold than 
Introverts, Bartlett's test showed no significant heterogeneity of variance, 

The correlation between the threshold for the first five trials and the second five 
Was 0-96 for all subjects, showing high intra-subject reliability of the masking 
threshold measurements. 


Discussion 


A possible explanation of masking phenomena may be found in Granit’s (1955) 
Concept of pre-exeitatory inhibition (Eysenck, 1957); it seems likely that higher 
centres play an important part in this activity (Aiba, 1963). Donchin & Lindsley 
(1965), who have studied averaged evoked cortical potentials to pairs of flash stimuli 
and who found that physiological masking occurred with short ISI, have raised the 
Question of the localization of the stage in the visual system at which the neural effect 
Produced by S, interferes with the effect elicited by S,; they consider four possibilities: 

retina (receptor cell layer to ganglion cell layer), (2) lateral geniculate body (relay 
and Other functions), (3) cortical structures (primary and secondary), and (4) non- 
*Pecific Sensory system (reticular and thalamic). Eysenck (1963, 1964) has argued for 
the relevance of the reticular system in connexion with personality differences along 

e extraversion-introversion axis, and data from experiments with drugs are in 
od sgresment with this hypothesis (Killam, 1962). 

„Ne work of Shagass & Schwartz (1963a, b) appears to be relevant. They ad- 
“nistered Pairs of stimuli and recorded the evoked potentials, thus making it 
b sible to plot the cycle of recovery of responsiveness. They found that the early 
portion of the recovery cycle for the primary somatosensory response tended to be 
Seq, asic in form, The first phase of recovery occurs vary early, the amplitude of the 
the n response equalling that of the first, or exceeding it before 20 msec. There is 
AN Phase of diminished responsiveness, followed by a longer phase of full a) 
Wen D Teaching a peak at about 100-130 msec. Dysthymics (introverted neurotics) 
found to have higher recovery ratios than psychopaths (personality disorders— 
eng s extraverts), i.e. they recovered more quickly. These ea = in. good — 
Sin ith those reported here, and suggest that the processes involved are essentially 


o E Other Phenomenon which appears closely relevant is eritical flicker fusion 
lig Fite 1957). There is evidence that introverts have higher c.r.r. thresholds 
um ‚riminate better between flashes at high frequencies) than extraverts, and 
‘ite ai Mmulant drugs improve discrimination, while depressant drugs have an oppo- 
dray ect (Eysenck, 1967). Aiba (1963) has compared C.P. with masking and has 
both Ks tention to some of the similarities, and to the possibilities of accounting for 


ù thig ong Similar theoretical lines. It cannot be said that any particular theory 


2) that reticulo-cortico arousal and inhibition mechanisms play a part in 
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ity differences 
ation of the phenomena themselves, and (b) that personality di 
the caus 


along e e ze rsion ing: masking and 
l th xtraversion-introve: sion axis are meaningfully related to o 
to C.F. hrough the mediation of the reticular system. 

o C.F.F. effects t 


r ial assistance. 
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A PSYCHOLINGUISTIC INVESTIGATION OF A 
RULE THEORY OF ‘SENSE’ 


By HENRY A. ALKER 
Educational Testing Service, Princeton, N.J. 


Sommers, formalizing some procedures of linguistie analysis used by Wittgenstein and 

Ryle, has proposed that the senses of a set of terms may be represented uniquely and un- 

Cquivocally by a topological tree. This claim was tested by examining empirically its conse- 

dee {hat sets of terms not fitting on a tree must contain some equivocation. Bach of four 

a aen Measures of equivocation supported this prediction. Implications for current research 
aning are discussed. 


recent Mvestigations have determined that linguistic rules influence both the 


inten; s.s. 5 

Logility and the retention of sentences (Miller & Isard, 1963; Marks & Miller, 

E. hree classes of linguistically organized sets of words were used: (a) ungram- 
"d Strings of words that were semantically anomalous, (5) grammatically well- 


Orm : . 
Sem E: Sentences that were still semantically anomalous, and (c) grammatically and 
Antically i 
lag Acally w Muss. tle 
SMS on auditory intelligibility and retention provided experimental justification 
i 'stinguishing between syntactic and semantic rules. This paper offers evidence 


Su m . a R : . 
tyle Port ofa particular theory concerning the nature and interrelations of semantic 


as A focus of the theory tested is a particular violation of a semantic rule known 
berg “Ategory mistake’ (Ryle, 1949). Sentences containing these mistakes are mem- 
Snten the second class distinguished above, namely, grammatically well-formed 
Dre, ic Ces that are semantically anomalous. The ‘mistake’ at issue oceurs when the 
Lm p € Of a sentence assigns to the subject of the sentence some action or property 
are. « akes no sense. Examples of this kind of grammatically well-formed sentence 
fag, „„ © number 7 is on the table’, “The sound of music is in my soup’, and, in the 
P arg op © Compound predicate, ‘She went home in a Cadillac and a flood of tears.’ 
Cate = the Meaning of a term is exhibited when its permissible and inappropriate 
nse relations are stated. 
(195. ers (1959) has derived from the writings of Ryle ( 1949) and Wittgenstein 
el N explicit model for representing the sense relations of different terms. The 
the AS the topological properties of a tree. In effect Sommers has argued that 
kam b3 relations of "diisrenk terms can be represented as a tree, rather than, for 
lati on Y a net or web only if the sense of the term in its various category or sense 
modi "s. unequivocal. The topological property of a tree capitalized upon by this 
io i that there is only one path (without retracing) on the tree between the 
Ta if “ny two senses, In other words, each individual sense, be it of the same 
a Sur Tent term, is uniquely located with respect to its category relations on the 
a Sach y the Capacity of a model of semantic space to guarantee a distinct location 
"nsa ference in sense is no mean achievement. The unique location of terms 
"^ respect to their category relations may be illustrated by introducing 
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he notion that a particular sense of a term can be "higher than á other pi pun a 
i some other term. Following Sommers (1959), this relation is defined by af 
pact h of a meaningful category relation between the ‘higher’ term and ee 
Ls other terms; whereas, these other terms themselves do not occur = b: eem 
committing a category mistake. An example of the location of a sense | eroe 
than’ the location of two other senses is provided in Fig. 1. In thea examp z en 
‘explanation’ is higher than the sense of ‘nuclear fission’ and of cantate a er 
volumes’. It is permissible to say that “The explanation is nuclear fission an Aor 
explanation is contained in three volumes', but it would be a category mista 


i A i Z ‘Nuclear 
assert in some ordinary (i.e. non-metaphorical or non-facetious) context that N 
fission is contained in three volumes.’ 


Explanation 
a 


Explanation Bibliography 
(A) 


Nuclear Contained: m Nuclear Contained in 
fission three volumes fission three volumes 
(B) (O (B) (C) 


Fig. 1 Fig. 2 

Fig. 1. A triad with term A higher than terms B and C. The solid 1 
Sense relations, the dotted line 

Fig. 2. The fourth term “biblio; 

rule. Term 4 is highe 


issible 
ines represent permis: 
represents a category mistake. 


i tion 
graphy’ exhibits sense relations in violation of the equivoca 
r than C (and B), but term C is higher than A (and D). 


san J 

, The tree model requires that when the sense of a term such as ‘explanatio nor 
higher than the two other senses mentioned, neither of these senses can be p j 
than the sense of ‘explanation’ with respect to the sense of any fourth term. ni 
Ko oan find a term that is permissibly sense-related to either ‘nuclear ra b 
$' and some additional term then ‘nuclear pe^ n 
es’ will be, by definition, higher than 'expla" he" 
Ver, was originally located higher than these other p po" 
nr becomes symmetrical in this way the unique u = p^ ( 

se location is . Fig. 2 i : a putativ: ur 
ofthe = model or, as it ig ee en rule. The * i 
term, ‘bibliography’, can easily have as a predicate ‘contained in three Y° pib” 
but it does not appear literally meaningful to say that “The explanation is 2 ihre? 
ography’. This U relation of ‘bibliography’ makes the sense of ‘containe ig^ 
volumes’ higher than the sense of ‘explanation’ when this latter term is en, 
than ‘contained = three Volumes’, A possible change in sense, which the un ms n 
dicts must occur in this Case, might reside in the use of the terin 'explanati 


he 
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Sense in which we speak of the explanation being nuclear fission may be quite distinct 

om the sense in which an explanation is said to be contained in three volumes. In 
the former context the phenomenon referred to by the explanation is at issue ; in 
the latter context one is speaking of the presentation of the explanation. It is this 
Condition of the theory, that a change in sense or equivocation must occur when 
Mapping on a tree is not possible, that allows the theory to be tested empirically by 
9Dtaining instances where equivocation is expected on theoretical grounds and 


a i : ARES 
Ssessing the equivocation independently. 


P METHOD 
rocedure 


The first task for the subjects was to judge the category relations of sixteen words. A sentence 
Tame Was provided containing a set of permissible articles, a space for a subject term, a set of 
Permissible forms of the verb ‘to be’ (past, present, future), another set of permissible articles 
: *ntien] to the first set), and a space for a predicate complement. The subjects were requested 
meee whether or not a set of two words fit into the frame, so as to produce a literally meaning- 
tola. ®ntence regardless of whether or not the sentence was likely to be true. The subjeots were 
aito that the order in which the words were provided could be reversed, if necessary, in bs 
Pro ™pt to construct a meaningful, grammatical sentence. In the event that the two words 
Vided were both adjectives, special instructions were provided. Subjects were io construe 
Stipu E words as part of a compound predicate complement. In accordance with Sommers 
t es ation on this point (Sommers, 1959), the subjects were asked if they could find any word 
vit Would fit into the place of the subject in the sentence frame to produce a meaningful sentence 
etw, e compound predicate complement. An affirmative finding indicates a permissible relation 
Cate, “ei the two adjectives. A negative finding determines that the adjectives are incompatible 
"les, 


Materials 


tae 120 pairs, representing all possible combinations of sixteen words grouped two at a time, 
og cL andomizoq both with respect to the order of the pairs in which they appeared and with 
ten, M to the Order within each two-membered pair. F ollowing each pair of words were the 
iu Age, Meaningful? and ‘meaningless’ which the subjects circled to indicate their category 
à die Ments, The sixteen words used were selected so that each possible combination, using 
ladje Otomous classification, of the following stimulus properties, was represented by one word 
(ggg tt © or noun) Semantic Differential polarization score (Jenkins, 1960), Thorndike-Lorge, 
hot d frequency, and number of dietionary senses (Webster’s, 1961). Obtained results are thus 
joy Ounded by covariation among these variables. The twenty-eight pairs containing two 
the Veg Were mark, d witl sterisk to encourage the subjects to consult again, if necessary, 
Anc De ORT US run hope : cerning this special case. This indication also 
a Weg Te indicated in the instruction sheet, con : sin aotoh in éfarame vincta 
n adjon, 9 subjects to reduce ambiguities arising concerning part of sp : 


Ve might be employed in a secondary usage as a noun. 


A „Nbjee ver in i tory psychology classes at the University 
lie, Jets were fy duates in introductory psy ^ the Unive 
x Mifoi orty undergra 1 
Peri td » Berkeley, They received credit towards course completion for participating in the 


e er t, E i l senses are mapped by a tree structure of 
Bor ° test the hypothesis that unequivoca ä Reign 
Telatio nu s of the probability that a word was used in different 
al! ) vete abtan T different measure! 
leet Po Completi. PEN ts concerning the category relations of the sixteen words, 
8 Were | beca = nei them to rank order the sixteen words with respect 
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to the probability that the word had been used in different senses while the subject was making 
his category judgements. 

(2) Goldberg (1963) has suggested, in connexion with his discussion of the characteristics of 
items in a psychological test, that the intersubject variability in responses to an item reflects the 
equivocality of the item. In this study it is possible to compute an equivocality score by noting 
the intersubject variability present when subjects respond to a pair of words by judging whether 
or not a category mistake has been committed. This Score has a range for each pair of 0 (complete 
ategory relation) to 20 (half thesu bjects judge that 
ts disagree). It is not possible, of course, to infer 
imary contributor to the intersubject variability in 
m the fifteen different pairs in which a given word 


so based on the notion of intersubject variability being an 
obtained from the semantie atlas norms (Jenkins, 1960). This 
an absence of intersubject agree- 
concept on the twenty Semantic Differential seven-point scales. 
the ‘connotatiye’ meaning of the concept. 
D cerning the inte mediate 
‘Lemur’. The wen ee 2 i Jenkins (1960) suggests this possibility for 
j ry measures should help overcome difficulties 9 


y senses a term had within its use % 
ere not counted. In order to maximize 
dings in the dictionary entry for a ter 
umber of different senses listed. In ca969 
ljective and a noun, this fact was score4 
ber of senses the term had in its selecte 

duced an adjective-adjective pairing: E 
ons applying in this caso. Only à smal 
e and the criterion as the score reflects 
semantic repertoire different literal senso? 


(Webster's 


RESULTS 


were inspected for each differe” 
rticular category relations Wir 
bjects thought the particular P^ 


| 


| 
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tions between these predictors are also presented. The consistency of confirmation 
rn fone predictors is perhaps more impressive than the magnitude of the 
any one of them attained. 

R A peculiar improvement occurs if the data involved in the direct measure of chance 
E ES = grouped differently. If it is assumed that the mean rank of rated change 
irs ue > En em gums) nr, and the original sixteen 
(Hubo soos dp ti uranga ot is ndlvitcal sans of ie tere Gee 
tion with the criteri os seine f edictor varia | r yad. into eight 

riterion scores of the predictor variables, also regrouped into eight 


T ; : ; 

u l. Equivocation scores: the scores were calculated by giving the A, B, C and D 

vials each one point every time they appeared in a collection of six category judgements 
ating the equivocation rule (see note below) 


Continuous 241 Socialism 133 
Bottom 210 Criminal 126 
Low 204 Lemur 125 
Negro 168 Sunlight 124 
America 155 Devil 109 
Lofty 152 Rage 101 
Lovable 146 Winter 95 
Brave 139 Happy 85 


T iá 
in vis SPoeifie patterns of category relations between a fourth term, D, and the three terms 4, B, and C 
R.s st A is higher than B and C, which indicate equivocation, are as follows. Let U(AD), U(BD), 
N and for compatible category relations between the two terms in the parentheses and N(AD), 
yoga nd för incompatible category relations between the two terms in the parentheses. Then 
) (4 10n ‘points’ are assigned to 4, B, C and D only if (a) N(AD) U(BD), (b) N( AD) U(CD), or 
D) NUiD) N(CD). 


dl x ; ; : 1 
able 2, p roduct-moment correlations of predictors with equivocation score (ES) 
and of predictors with each other 
R en TNT 
: E, rated equivocality; IV, intersubjeet variability; D,, polarization score; DS, dietionary 


sen, D : = E N e 
in d 'The positive signs of the correlations with the equivocation score (ES) reflect relations 
28 Predicted direction. The signs of the intercorrelations have been reflected to be consistent 


With this Practice.) 
ES RE IV D, Ds 
o P 0-43** 0-30* 0-48** 0:27* 
Pe = Er 0-43** 0-04 0-33* 
D = = = 0-05 0-20 
a 
E = = = —0-01 
*P « 0-05, one-tailed test. **P « 0-01, one-tailed test. 
rq, 
ere, : : 
rip; d Sroups, increases to 4- 0-71 from +0-43. No appreciable change occurs if the 
8m i Tanks in each individual protocol are changed from 1 through 16 to 1 through 


City fo, finding provokes the speculation that some upper limit on the subjects’ capa- 

Ratio, Processing information is being reached (cf. Miller, 1956), but further investi- 

terel 15 needed to confirm. that thë: additional 32% of predicted variance is not 

hi °rtuitous, 

fre E the Part of speech is related to the equivocation rule criterion, Lorge 

(b = ud is not, The point biserial and biserial correlation are, respectively, 0-28 
ag 5) and 0.05 (N.S.). The relation of part of speech found here was due to 
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j ial instructions 
i bjects found the specia i 
i i equivocal. Perhaps the su d mee 
en tras the compound predicate an additional stimulus 
to supply subj ; | bi 
the predicate terms. " "— 
ing the edel Ere several students volunteered after ira en E sean 
Dt i ther than the literal judgeme à 
ded to make metaphorical rathe gern 
> beet relations. It should be clear that, for the bois 3 "o à : werden 
Mesi iei from the instructions contributes to the variatio 
ar the is c 
of sense which was the criterion to be predicted. 


Discussion 


m as f gram- 
The rule theory supported here has dealt with only a en & 
matically well-formed but semantically anomalous eme € cada qct 
Miller (1964) have investigated, e.g. ‘Colourless green iesus a N (ideas, sleep) 
bined several category mistakes—V (colourless, ideas), N n : lici e ontradictions, 
and N(sleep, furiously)—and they have sometimes include v theory: testad BOS? 
like the conjunction of ‘colourless’ and ‘green’, Consequently, t a vl c perform 
must be viewed as a theory of linguistic competence rather than a in d mani 
ance. The theory provides rules whereby equivocation may be T er ambiguation 
analogous to the way Chompsky's syntactic theory provides fon es ee 1957): 
of sentences such as ‘T had the books stolen from the library’ (cf. C orm: ene does 
This focus on linguistic competence, a necessary consequence of any rule 


: istic 
: ; linguis 
not preclude the theory from generating predictions concerning actual ling 
performance, 


It can be argued that lin 
correctness of th 
Concept scale in 


teraction on 
Osgood (1962) 


t on 
"ad ce 

in terms of a ' denotative restriction imposed by the concep TED 
Nations interact with polar adj 


ber rather tha; 


> respons 
category rules of their language, (Another factor contributing to subjects ve gi ng 
in the relatively unstructured semantic differential situation is probably thei 61.) 
the probability of co-occurrence of the refer 

To say that Daw 

responsibilities, p 
NATIONS, on the o 
challenges, can take 9n responsibili 
explained the concept scale intera, 
and interaction with Subject-grou 
specifying category relations in 
between subject groups, 


00 ss 
ties and so on. Tanaka, Oyama & peni 
etion in terms of interaction with = value ^s 
P, and this explanation points to f Jangu? 

mpts at mechanical translation O 
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Summary and conclusions 


A rule theory of meaning allows the unequivocal sense of a term to be represented 
uniquely. The sense is specified by the category relations of the term. In this study 
the theory was tested by showing that terms whose category relations did not fit the 
Specified model were equivocal. It is not claimed that the sense of a term represents 
its Meaning exhaustively. Concepts such as ‘blue’, and ‘not blue’ for example, may 
have identical category relations but clearly different meaning. Their denotation or 
Teference is different. Given the current usage of the term ‘connotation’ in psycho- 
logy, it is probably helpful to reserve the term ‘sense’ for the aspect of meaning 
treated here. Because sense is a necessary condition for linguistic meaning, it is 
asserted, however, that two terms with different category relations cannot have the 
Same meaning. 

The domain over which the theory claims to apply is that of ordinary, natural 
anguage, It is hard to see, however, how a principle that apparently regulates lan- 
Suage in use could be irrelevant to the way languages, particularly the use of sentences, 


5 learned, A primitive notion in both contexts would appear to be predication not 
Ssociatior 
1. 


es early version of this paper was read at the meetings of the Western Psychological Associ- 
lon, Portland, Oregon, U.S.A., on 16 April 1964. 
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DECODING A DECEPTIVE INSTRUCTION 


By SHEILA JONES 


Medical Research Council, External Staff, 
Department of Psychology, University College, London 


Equivalent forms of instruction for a task requiring response to one of two equal classes of 
items were investigated. The class of items requiring response was defined positively (by inclusion) 
In one form of instruction and negatively (by exclusion) in the other. It was hypothesized that 
Preference for positive rather than negatively defined classes would lead subjects to transform 
(decode) the exclusion form of instruction into the equivalent inclusion form, Performance of 
Subjects first given the ‘exclusion’ instruction and afterwards transferred to the ‘inclusion’ form 
Was compared with a control group, using the latter form throughout. Less than half the sub- 
Jects decoded the ‘exclusion’ instruction, and the remainder performed the task at a significantly 
Slower Speed both beforo and after transfor. The error pattern of these subjects indicated that an 
Instruction of the form “Respond to all items except x and y’ generates a spurious set to make a 
response to the items x and y. The implicit nature of the negative in the qualifier ‘except’ ap- 
Peared to bo a contributing factor to the deceptive effect of this typo of instruction. 


The use of a negative qualifier—‘except '—in an instruction, for which an equiva- 
ent Positive form is available, has been shown to reduce efficiency of performance 
= SE certain conditions (Jones, 1966). A classification task, in which responses were 
a to five out of every eight items, was performed at a significantly slower speed 
Po SE an instruction of the form * Respond to all except three items than under the 
8 spond to five items’. For a large domain of items, definition in terms of the 
„aller class may be unavoidable from the point of view of memory load, or in the 
ite “rests of verbal economy. Nevertheless, in cases where the size of both classes of 
excl, 15 within the immediate memory span, recourse is frequently made to "hp 
ite “on form of definition whenever one class exceeds the other in number of 

5, eg, “The library is open every weekday except Wednesday. 
tide e advantages of reduced memory load or of verbal economy appear to I 
Repay siderations of whether the specified class has to be defined positively or 
"Yely, This finding seems to be in conflict with evidence from numerous experi- 
1966 Tuner, Goodnow & Austin, 1956; Goodnow & Pettigrew, 1956; Ks 
Dref; A Which show an apparent aversion to the use of BERN instances and a 
thas “Nee for positively derived inferences. In particular, Wallach (1959) has shown 


Susi Jects prefer to place events in a class defined by inclusion rather than m 
i "m š imi 7 ne 
A ^ M cages Where ambiguity exists in the range of acceptance limits between 


Whe, 
e i s a ' the in- 
iier nding that reduced memory load does sol alw x e e = 
lie “sociated with the use of negative classes raises the que a 


Sun: : , i Zar i rs. TI 
op let, "Entive, such as ‘except’, is regarded as a potential hazard by its users. The 
ite 
p à 9 be €neountered and thus had no option but to carry out the task on the 
Xistg a the exclusion class. For a defined domain of items, however, the possibility 


; i i i ^ i B n exclusion cl 
Ug e à “nsforming a given instruction, expressed in terms of a ass, 


“ent positive form. 
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1j i ogy students as subjects, in which re 
— ern en showed that a E € 
oi aita i i ‘Respond to all except four wa ei 
d an instruction of the form pond. > bi acrfailend for coi 
a form ‘Respond to six items’. The remaining subjects nn ns ME 
d the possibility of such a transformation (or decoding") i pne Tas, Tba 
having considered it, rejected it on the grounds of -a ap a hekari 
introspective reports indicated initial vacillation by some su je: ftudiis again 
decode or not. This was partly due to awareness of the difficulties of ha g 
tements in previous experiments. "m 
io Sino iiim was devised to remove the factor "epu. iue see 
variable determining the decision to decode an instruction e = Se canted 
With equal numbers of items in each class, a decision to decode such a paie 
Should indicate, in the case of naive subjects, their preference for usi e boeit 
rather than exclusion classes. The decoding behaviour of such sap ars € into 
mined by transferring them from performance of a task under an i-is with & 
tion to the equivalent inclusion form, and comparing their perfor 
control group using the inclusion instruction throughout. 


METHOD 
Design 


Four sets of instructions, 
exclusion class, were used in 
In all cases, the instruction 


in terms of th? 
two defined in terms of the inclusion class and two in began : 
& task which required four out of every eight qs > bo digits Y 
8 were preceded by the statement: “Only the fo in actions? 
8.” The four sets of instructions were: inclusion ins sich 
» 4, 7, 8’, or (B) ‘Mark the numbers 1, 2, 5, 6°; BERN 1, 2, 5, 6° 
xcept 3, 4, 7, 8’, or (B) ‘Mark all the numbers paren three 
) groups were given exclusion instruction (A) or (B), and v ugtión, (B)? 
lling digits, after which they were given the equivalent inclusion ins ren instructi z 
(A), and performed three further trials, Two (control) groups were given inclusi . trials We J 
(A) or (B); after three trials the same instruction was repeated and three oni ne contr 
performed, Thus the actual responses required of the experimental and the correspon 
groups were tho Same throughout both sets of three trials. 


ons? 
i 


ite). TR? 
ligit8/* "or 
twelve rows of twelve equally ipm a ja „ger f? 
d were arranged in a different rando 


Each trial consisted of a 


digits 1-8 Sccurred with e 


Page of 144 digits ( 
each of the six trials, 


qual frequency an 


Procedure 


mance, each subject w. 


iece of 
or exclusion (A) or (B), REO P 


aper with his specific instruction, eer qe? 
E © information that the range of digits was omov® UA 
menter told each Subject that the instruction was about to be Te? ing 

at you are going to do? *; the subject/s response was noted. © ia 
ubject wag presented with the first of three 
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Pause of 30 sec, timed with a stop-watch, was allowed between each trial. After three trials a 
Second instruction sheet was given to the subject and withdrawn after 1 min. The subject then 
Performed a further three trials as before. 


Subjects 


The Subjects were fifty-two school-children (twenty-six boys, twenty-six girls), all pupils at 
local education authority comprehensive schools in London and selected from the average stream 
of ability as graded by the school. Their age-range was 12 years 10 months to 14 years 6 months. 
Sixteen subjects wore assigned to each of the exclusion instructions and ten sub jects to each of the 
inclusion instructions. 


RESULTS 


Immediate decoding of ‘exclusion’ instructions 
, Fourteen of the thirty-two subjects in the exclusion group, after reading the 
Instruction. responded to the question "Tell me what you are going to do?* by 
enumerating the digits which they had to cancel, i.e. these subjects explicitly de- 
coded the instruction in terms of the inclusion class of digits. The remainder of the 
Subjects merely repeated the instruction as given, and may have implicitly decoded 
9 instruction either before commencing the task or during the pre-transfer trials, 
€ distribution of time scores on the first trial for subjects who were given the 
exelusion.t be instructions was bimodal. A Moses ‘test of extreme reactions’ 
eigel, 1956) was used to compare the spread of scores of the subjects who ex- 
p leitly decoded the instruction (n = 14) with that of the remainder of the subjects 
LES 18). A highly significant difference in spread (P « 0-001) was found and these 
Surteen subjects were treated as a separate group in the subsequent analyses of 
5 Mormance. This group is referred to henceforth as exclusion group D to distinguish 
& Tom tho remainder of the subjects who were given the exclusion instructions, 
i, clusion group E. The control group (given the ‘inclusion’ instructions throughout) 
referred to as inclusion group C. . d " 
le mean response times on each of the six trials are shown in Fig. 1 for each 


UP. One subject in the inclusion group C misread the instruction for the second set 
ty, Teo trials, and the means for this group are based on nineteen rather than 
Y subjects for trials 4-6. Separate analyses of variance were carried out on the 
tr age time scores for each group for the pre-transfer trials (1-3) and the post- 
Mer trials (4-6), 
Pre-transfer trials: time scores 
he Average speed of performance on the pre-transfer trials was 112-6 sec for 
Sion group E compared with 72-6 sec for the inclusion group C. The average 
or exclusion group D, the subjects who explicitly decoded the exclusion 
uction before the task began, was 80-8 sec. Fig. 1 shows that exclusion group E 
Bon ed at a considerably slower speed on all three trials than the other two 
6e. S. Analysis of variance of the time scores confirmed that the differences be- 
Myers the group means were highly significant (Fr = 449; D.F. 2, 49; P < 0-005). 
there Sion group E differed considerably from inclusion group C (P < 0-005) but 
Was no Significant difference between exclusion group D and inclusion group C. 
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Performance on post-transfer trials 

After transfer to the inclusion form of instruction on completion of trial 3, the 
average speed of performance for trials 4-6 was 88-2 sec for exclusion group E 
compared with 77-9 sec for exclusion group D and 75-0 sec for the inclusion group C- 
Fig. 1 shows a marked increase in speed after transfer in the case of exclusion group 
E, whereas exclusion group D and inclusion group C show little change. Analysis of 
variance again showed that differences in average speed between the groups were 
significant (F = 4-2; p.r, 2, 48; P < 0-01). Exclusion group E differed significantly 
from inclusion group C (P < 0:05). There was no significant difference in average 
speed of performance between exclusion group D and inclusion group C. 


110 


100 


Ne} 
e 


80 Eia Exc. (E) 


" Exc. (D) 
m Cote O 


Mean time por trial (sec) 
LJ 


"Trials 


2 y uctions in a digit cancelling task. Subjects in to 
Which they were not te wat given instructions excluding the four digits between ‘1’ and 150 
struct 3; subjects in exclusion group D, n=14, were an 

Tuctions, but decoded them spontaneously to the equivalent incl 
; Subjects in the control group, inclusion group C, n— 20 ta in 
S Were gi ch specified the four digits they were to cancel; the subje® 


The effect of transferri Effect of transfer on time scores ed DY 
comparing the difference i to the inclusion instruction after trial 3 was ma rc? 
groups. Exclusion group E mean time scores between trial 3 and trial 4 for » ith 
inclusion group © (P A an a significant improvement in speed compare of 
speed, as a result of tr 025). There was no significant difference in ch® p- 

nefer, between exclusion group D and the control gro" 


Errors er 


2j past 
de by the three groups for the ien jp 
-transfer trials 4-6 (combined) are ® 


The mean percentage of er 
; Ti 
trials 1-3 (combined) and we 


Decoding a deceptive instruction 409 


Table 1. Two types of error have been distinguished: (a) failures to respond to the 
Correct digits (omissions) and (b) responses to incorrect digits (false positives). 
Exclusion group E made a greater percentage of total errors (14-3 %) than either 
exclusion group D (5-2 95) or the control group, inclusion group C (6-4 96). Comparing 
the two types of errors, exclusion group E made a greater proportion of false positives 
than omissions, whereas for both exclusion group D and inclusion group C the 
reverse was found. Using the Wileoxon matched-pairs signed rank tests (Seigel, 1956) 
i Significantly higher proportion of omissions than of false positives was found for 
oth exclusion group D and inclusion group C (P « 0-05 and P « 0-025, respec- 
'vely). The corresponding difference for exclusion group E was not significant. 


Table 1. Mean percentage of errors for the three groups for pre-transfer 
trials 1-3 and for post-transfer trials 4-6 


Trials 1-3 Trials 4-6 
' 5 
False Omis- False Omis- 

Group n positives sions Total n positives ^ sions Total 
Exelusion (E) 18 8-2 6-0 14-3 18 1-1 40 52 
Exelusion (D) 14 1-4 3-9 52 14 1-0 2-6 36 

Nelusion (C) 20 0-5 58 6:4 19 1-1 2-7 3S 


Drop tor patterns for all three groups aften Eee Ne pe ws z gredi 
Scores on of omissions than of false positives. i he main e S o: r > és ut error 
Brou NUN à highly significant drop in the number of false positiv es ma e by exclusion 
Come, E between trials 3 and 4. (Wilcoxon T = 0, n = 18, P < 0-025). There was no 
" Sponding change in false positive errors for either of the other two groups. The 
Si Portion of omissions made by each group before and after transfer showed no 
ificant change, 


Discussion 


a evidence on subjects’ actual performance when given the opportunity of 
bog, ng & negatively defined instruction into a positive one must be examined 
tive e the findings on subjects’ awareness of the potential hazards in handling nega- 
" "5565 can be discussed. . n 

Com, mitia] question “What are you going to do "5 which subjects were asked before 
tef, ing the task, indicated that fourteen subjects out of thirty-two (44-4 76) had 
of the Uated the instruction explicitly in terms of the inclusion class. The remainder 
àt thi Subjects repeated the exclusion instruction as given, and there was no evidence 
Sup, S Stage of whether or not they had implicitly decoded the instruction, Their 
fach, ent Performance of the task, before and after transfer to the equivalent 
RN lon instruction. was regarded as crucial evidence. These subjects showed two 
Inst “Neg in their eom before transfer from the subjects who used the 
Shen “tion defined in terms of inclusion. First, they were significantly slower in 
the ee Secondly, they made significantly more ‘false positive’ errors. These were 
i S made in incorrectly marking the digits specified in the exclusion instruction. 
si the 3 Who elected to use the exclusion instruction as given would have to search 
"Dona Sits defined by exclusion but respond to the remainder. The tendency to 
vrongly) to the digits searched for was found in the author’s previous 
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" xclusion 
experiment (Jones, 1966) for subjects who had no option but to u the ex 
. : inclusion task, was 
uc transfer the same instruction, defined in a ahve ne mcus 
iven to all groups, but the response requirements for a a i^ Renin on i 208 
dagha both parts of the task. The only change was t " su Thone subibdia 
equivalent inclusion instruction for the exclusion instruction dr test 
who had explieitly transformed to the equivalent inclusion wa uc : ee a 
the experiment, exclusion group D, showed no difference 0 .-Speed i ome evidence 
from the control group, inclusion group C. Those subjects ipm, cg erirmod at ® 
of decoding the exclusion instruction initially, exclusion v) d jani m tothe 
significantly slower speed than the control group both before [^ an wed a significant 
equivalent inclusion instruction. However, exclusion group E s = by a significant 
drop in false positive errors immediately after transfer, er. e y ern of errors 
increase in speed relative to the control group. After transfer, ep m eras ae 
for exclusion group E resembled that of both the other perp, i. d corn, rests 
greater proportion of omissions than false positives. The evi a the inclusion 
appears to indicate a change of set in exelusion group E after trans er fusion based 
nstructions, i.e. a change in focus from the exclusion class to the inc : 
digits. 


The results indicate that 
decided to avoid usin 
instruction. This sug 
forming a task conta 


4%) 
less than half the subjects in the exclusion gr mp me 
g the negative class of digits by transferring to = of per“ 
gests that most subjects were unaware of the =. Ta ma; 
ining the negative qualifier ‘except’. However, the Xe jnclusio” 
not be in conflict with the evidence already cited for preference for ee The 
rather than exclusion classes, and for a dislike of negatively derived epe in this 
use of ‘except’ in a task where only half of the items require a u t excep 
experiment, is artificial. In general, it would be assumed that the use : that tHe 
implied some advantage in terms of miemory load. And it would by 

Xperiment either did not verify if this was the case; 


Subjects in the present e y hat the tra” 3 
initial inspection of the total range of digits, or if they did, decided tha 
vantage. 


formation was of no ad 


Hu 
and y 
Furthermore, an instruction of the type “Respond to all items ranges A iem 
implies that the task is one of positive response to a large proportion o ‚ed bY B 
Only when the Subjects commence the task does the conflict ae I 
search for one class of items (the exclusion class) and the response x es à a 
remainder become apparent, The use of the implicit negative ‘except in jn tP 
leading positive set, which leads to a conflation between the search for ite " 
exclusion class anq the positive response to the rest of the items. T faci j 
Wason’s (1965) experiment, on pragmatic factors in language which n SUD. 
response to negative Statements, ig relevant to this form of instruction. Whe neg ie 
are described in terms of an exceptional item and a residual class, statements si P 
some property of the exceptional item are more readily evaluated per n p 
statements about items of the residual class. An instruction ‘Respond p p an 
except x and y’, implies a similar Pragmatic use of the negative, bus un f the wt 
task it is grossly misleading. Wason's experiment the exceptionality O nog 
was indicated by the stimulus array, but not in the linguistic form of the 
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statement. It would thus appear that for classification 


or motor tasks, performed in 
terms of 


an exclusion class, the linguistie form of the instruction might well benefit 
from a more overt expression of the negative. Performance might be expedited if the 
Instruction was expressed in the form ‘Do not respond to x and y but respond to the 


Temainder of the items’. This form, although less economical verbally, is less deceptive 
in Indicating the real nature of the task. 
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PERCEPTUAL DISTORTION INDUCED BY REASONING 


By P. C. WASON anp ADELE KOSVINER 


Medical Research Council External Staff, 
Department of Psychology, University College, London 


The aim of this investigation was to compare the effects of three different degrees of expectancy 
9n the perception of relative length. It was assumed that expectancy would be (a) maximal when 
erroneous information about the relative length of two equal lines was deduced fallaciously by the 
Subjects, (b) intermediate when the same information was presented by the experimenter, and 
ixl zero when no such information was presented. It was predicted that the subsequent percep- 
(c) ge lengt h would vary in accordance with the degree of expeetaney induced, i.e. (a) > (b) > 
ja he prediction was confirmed at a high confidence level for the frequeney of perceptual 

gements, but the amount of perceptual distortion did not differ significantly although the 


Sera were in the predicted order. The results are discussed in relation to theories of perception 
d cognition. 


i ri two decades a large amount of research has been donsin order to examine 
gation : s of motivational and cognitive factors on perception. The present investi- 
s ik lOowever, was designed to test the effects of reasoning on perception. As far as 
„N, no such experiments have previously been conducted. 
© results of previous studies in this area have been discussed by Bruner (1957) 
i erms of the ‘hypothesis’, or ‘cognitive’, theory of perception. It is assumed that 
er. option discriminatory cues in the sensory input are categorized by an in- 
tial Process. The categories used, however, depend on the individual’s expec- 
T^ 19S about the events to be encountered, and on the search requirements imposed 
th 2 needs and ongoing enterprises’. A corollary of the theory is that the stronger 
its g XPectaney, or ‘hypothesis’, the greater will be its likelihood of arousal, and 
Fi effects on perception. " — ee 
onse , re good grounds for supposing that the processes ir ie » iini. 
Which a Particularly strong degree of expectancy. Reasoning is an in ernal process 
tive ,, May cost the individual considerable cognitive effort. F urthermore, in deduc- 
the ce ening the formal relations between the premises confer logical necessity on 
direc “nclusion, Hence the conclusion can be assumed to function as an explicit, 
indy lve Judgement about the event in question—a judgement which would seem 


1 ad an le. In Bruner’s terms, the conclusion becomes à ‘monopolistic hypothesis’; 
he "ts of no alternative. . - 

Proces Present study, in which expectancy is induced by the subject s own thought 

PAN 95, is different in certain respects from previous experiments which have 

& y; E8ted the effects of a cognitively supported hypothesis. For example, Bruner 

Vario, urn (1955) have shown that the perception of an ambiguous stimulus 

ae funetion of the class of stimuli to which the subjects had previously been 


i tabi Series of training trials. Here the set induced is extr insic, ae oe 
s h aye p E h [uU 
tg Son ished without cognitive effort. In the present experiment the effects o 


S forme Were compared with the effects of presenting the conclusion directly. In 
Yen > Case the subject is actively engaged in making a deductive inference from 
Mises; in the latter he is the passive recipient of knowledge. 
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; a 
ning process was induced by eliciting a fallacious Be € 
umido een Given a statement in the form ‘if p then q’, two vali En dee 
Var epus can be drawn. It is valid to deduce the truth of q d io 
of p, and to deduce the falsity of p from the falsity of q. It is n ia zi) and 
deduce the falsity of q from the falsity of p (‘the denial of the ante onen”). The 
deduce the truth of p from the truth of q (‘the affirmation of the deeem previous 
affirmation of the consequent was elicited in the present experimen a denial of the 
research has shown that it is committed much more frequently than 1 in frained from 
antecedent (Wason, 1964). Only two of the subjects who were = 
making this fallacy, and were accordingly rejected from the sample. 


METHOD 
Task 


; i ed, or were tol " 
Under the two experimental conditions the subjects first of all either MEL were dis 
that one of two equal lines would be longer than the other one. The a PIE a perceptu 
played in the same horizontal plane, were then exposed and the su venie was perceive 
Judgement about their relative length. If the line on the left (the varia. 


: til 

i usd subject UN 
differ in length from the line on the right (the standard), it was adjusted by the 
both appeared equal. 


Design «ts inferred 

" : ects 1 =i 

There were three independent groups: the reasoning group (RG), in ren ve 
that the line on the eft would bo longer; the information group (IG), in which formation abo 

told that the same line Would be longer; and a control group (CG), in which no in of percept 
the relative length of the lines was given. It was predicted that the "acies vary 9? 

Judgements that, the left line was longer, and the amount of its overestimation P 
function of the strength of the expectancy induced, i.e. RG > IG > CG. otwe 


: four women, aged b doP 
_A sample of forty-five subjects, twenty-one men and twenty-four if Loy 
eighteen and twenty-four, was sele: 


ion 0: 
h cted at random from the student population 
University, and assigned in rotation 


to the groups (n = 15 in each group). 


Apparatus cm 

" e 

A strip of red ‘sellotape’, 0-5 em wide, was fixed to a board, 63 cm long and ae E pun 

A Plece of white cardboard wag fixed on top with two slits cut in it to expose two ze separati? a 

line on the right was 15 cm and the line on the left 20 cm in length. The ander the ne 

them was 20 cm, Between the two Pieces of board a third piece was inserted under 
slit so that, by Moving it in a; 


a ied. 
nd out, the visible length of the left line could be vari 


Procedure " " 
wi no 

The subj "E . ie gO jin 

apparatus o" = ht pcs individually and were seated at a table in a well-lit osite- ae m 

pp ine Ont of them Concealed from their view. The experimenter sat app "E c 

on the um was set at 15 em, Le. to be equal in length to the line on the right. e iod 

were printed on cards and handed to the subjects at the appropriate phases of th 

Reasoning-group instructions jo? 
“This is an experim, 


«n form? vo 
fin f infor" gti 
ent to find out whether i i ith the amount © ret on 
s perception varies wi A 4 the iv 
given to people before they look. IM i y x tion abou ee 
length of two lines, then later ow «uil first be given some informa 


= atio! i 
on you will 5 } ines. All the inform! if 
to you will be correct, Have : shown these two lines 


: you any questions?’ T i 
The following conditional statement t 1 min, and pe ? 
required: ‘If the line on the left vas then presented for at least 1n 


: ine on 
is red.’ is longer than the line on the right, then the lin® 
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The statement was then removed and the line on the right was exposed, while the line on the 
left remained concealed. 'The following question was then presented to elicit the fallacious in- 
ference, ‘What can you say for certain about the line on the left?’ (The subjects all replied that 
the line on the left was longer than the line on the right.) 

The line on the left was then exposed and the following instruction presented in order to elicit 
& perceptual judgement: * Look at the lines very carefully. What can you tell me about the length 
of the line on the left?’ 

Ifthe lines were reported to be the same length, the experiment was concluded. If the variable 
‚was reported to be longer, or shorter, than the standard the following instruction was presented: 

djust the line on the left so that it is exactly equal in length to the line on the right.’ The 
amount of adjustment was measured to the nearest 0-1 cm. 

Inally, the following question was presented to elieit an introspective report. ‘Tell me, did 

s © on the left actually look longer to you, or did you think it must be longer?” 


In ; 
Vormation-group instructions 


The ge 
Were not 
Was th 
hen e 

y an 


neral instruetions wore the same as those given to the reasoning group, but the subjects 
told that all the information given to them would be correct. The following instruction 
len presented. “The line on the left is longer than the line on the right.’ Both lines were 
Xposed and the subjects instructed to make a perceptual judgement, followed if necessary 
adjustment of the variable and an introspective report, as in RG. 


ont K 5 
Tol-gy oup instructions 


he general instructions were the same as those given to the reasoning group, but the subjects 

° told that they would receive no information. Both lines were then exposed, and the subjects 

M instructed to make a perceptual judgement, followed if necessary by an adjustment of the 
Th ©, as in RG. The request for an introspective report was omitted. 


ing, © Tesponses were not timed in any of the groups as it was considered that this might have 
Uced Stress or impatience; in a pilot study the mean time taken to make a perceptual judge- 
Was 40 sec 


RESULTS 


Ir : : gat i 
ils l shows the number of subjects in each group who per ceived the variable as 
Dar T than or equal in length to the standard. Only three subjects, one in each group, 

NE it as Shorter, and they were included in the equal category. 


Table 1, Frequency of perceptual judgements about the relative length of 
the variable line (n = 45) 


RG IG CG 
Longer 12 4 a i 
Equal 3 11 5 
15 15 15 45 


h , 

fu Predietion that perceptual judgements of relative length would vary as a 

nig 9f the degree of expectancy induced, ie. RG > IG > CG, was highly 

trong Cant (S= 330. P = 000005, one-tailed). However, it will be noted that this 

G È Is a most entirely dim to the difference in the relative frequencies between 

hono d IG, the difference between the frequencies in IG and CG being negligible. 

ut the “Vidently a large difference between inferring a conclusion and being told it, 

i The atter hardly affects perceptual judgement at all. . 

a Ro ins amount of overestimation of the length of the variable was + 0-82 em 
7 13), + 0-62 em in IG (n = 5), and zero cm in OG (n = 2). Although the 
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nt of 
i iction for the amou 
esponding predic 
means were in the ope t the corresp z T anaa 
imat rmed. ee E 
E impio f tn wies Da BE BE TER T. ort different degrees of 
Eleven out of twe bsequently reported with 2 arent be: 
x the variable as longer, su q correlation was app: d 
Tc i ked longer. However, no Sehne 
: t actually looked long uni of adjustr 
emphasis that i = s ort and the amo : porte 
is of the introspective rep A n5 (1-8 em) TOE 
tween the emphasis o : de the largest adjustme ect in the 
he subject in RG who made rg Be La cubita i i 
b qun: d leaked oen en B) nected emphatically 
subsequently : > diastiment (0-3 cm) re no 
de a relatively small a jus emwact adju 
"The SUM in ’. Similarly, the subject in IG who made rip. 1 
i l i ame . , 
Den ja reported subsequently that the lines looked m = m" instruction 
i there was a slight discrepancy i subjects were 
i m rer the former group, but not in the € de ipe iioii in us 
Bat. " the information given to them would be an os d to givo “nn 
as iad that unless this point was stressed the subjec S ge 
bim to the conditional statement. Hence in wa Bad PE SE to R k- 
4 > s included in t, as Y 
j ; iven to you will be correct , was i l an: ist 
ee the ne to IG, however, because it a. Reinforcing 
= being false. This small difference could have confounded the res 


the pre 
Us accentuated 
the truth of the conditional statement might have artificially acceı 


this 
z on 

. 1 to check [o 
sumed truth of inference derived from it. Hence it was decided 

factor 


rectnes? 
n ; the correc 
by testing another IG in which the relevant instruction about E 
iven i „ando 
of the information was equated to that given in RG. m"—— and m 
A further sample of fifteen subjects, nine men an " 6 hà kdutiva fagu s 
selected from the same population. The results showed i e original IG, the ® 
of perceptual judgements was identical to that obtained in g 


en 
bsequ d 

: = 5). The su 

overestimation of the length of the variable being + 0:78 em (n ) 

introspective re 


resen 
i rmation pres. n 
ports, however, revealed a conflict between im EE it looked "4 
and the perception of relative length, e.g. ‘I assumed it was onger, 

same length to me». © 


eh 
^ - I thoug 5, 
; "They looked the same—then it looked Jonger ya 
must be, so I looked again to see’; ‘I’m very een longer.” 
looked a little longer to me, or it may be the same, but I say 
This subsidiary re 


as 
tion 
. aforma 
sult suggests that the reinforcement of false ir 


Jt 
tainty y 
reater cel wa 
correct tended, if anything, to create greater doubt rather than P na an 
can be concluded that the difference in the original instructions 
unimportant, 
ary 
Discussion 
The prediction that 


the Perceptu 
gree of expec 
oborates the 
ego-invol 
ates it, pn 


as a function of the de. 
level. This result cory 
gests that the effort and 
inference which termin: 
dance with the subjects? hypothes 
an irrelevant factor.) Conversel 
tained in the conclusion arouse 


, would no? 
al judgements about relative e con. ut 
tancy induced was confirmed at à TER trongl "x 
‘hypothesis’ theory in a new way. nd the OP oy 
vement which occur in reasoning, an uli in ?' KD 
Oduce a marked distortion of iain pres on 
is. (The fallaciousness of the f the informatio” à py | 
Y; the passive acceptance of the pos : grm 
© a weaker hypothesis which is rea 
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reality. Indeed, the surprising aspect of the results is that the frequency of perceptual 
Judgements do not appear to differ significantly between IG and CG. It is evident that 
the present attempt to induce expectancy by direct suggestion had a negligible effect 
9n perception, 

The fact that the results were obtained with the present task appears to strengthen 
the theory. Previous experiments have all used ‘marginal’ conditions of stimulus 
Presentation in order to facilitate non-veridical perception, e.g. tachistoscopie ex- 
Posure, ‘blurred pictures’, ambiguous figures, and so on. In this experiment the sub- 
Jeets Were allowed unlimited time to inspect the material before making a perceptual 
Judgement, and the only concession to non-veridical perception was that the distance 

etween the two lines (20 em) precluded the comparison of their relative length with 
* Single fixation of the eyes. 
The Prediction was not confirmed for the amount of overestimation of the variable. 
MS result could be taken at its face value, i.e. the amount of perceptual distortion 
oes not differ as a function of the degree of expectancy induced. It seems quite likely, 
SWever, that the subjects’ adjustment of the variable was not sufficiently accurate 
ie reflect their perception of relative length objectively. More sensitive techniques 
adjustment will be used to investigate this factor in subsequent experiments. 
lites Tesults of this experiment are compatible with a quite different theoretical 
Pretation in terms of cognitive dissonance (Festinger, 1957; Brehm & Cohen, 
Bier. The expectancy induced may have had n perceptual effects and the intro- 
Cert, ns data may have been rationalizations. The subjects may well have been un- 
R LAS, In the first instance, whether the two lines were different in length. But in 
lose. had committed themselves to an overt up d Lm left Fo 2 i 
judge > and they had done so publicly in a social equ s er a t RE 
dual "ind that the lines, in fact, were equal in length would en CA he z = 
the * contradict himself, and this might haveentad a loss é cia sc 
reali y ADS would have been resolved by interpreting — pz . i dis 
infe Sli, accordance with the inference. (It is voa dieere s € eds viet 
hot E e would have had similar consequences.) his inte 3 e is ain 
Selya, Involved deliberate self-deception. The subjects might have pr = 
Other * on looking at the lines very hard, that the left one was longer. n > d * 
Merg, ad, the Subjects had not committed themselves to a cognition—t hey ha 
entertained one. Hence the information presented by the experimenter might 
two m rejected more readily in the face of an incongruous reality represented by 

: arent] . 

: is iffcult to B force of this explanation. Since percepts are phenomenal 

ty Deren "possible to assess the extent to which Pap dissi pmi M eere 
Worn, Ptual or cognitive processes. Bruner (1957) has argued cogently : 

tion i act in ordinary ‘perceiving’ in everyday life. But whatever sort of explana- 

* beli Ore Plausib] 4 à : S l al some small empirical support to the thesis that 

lof ‘usible, the results le ; Mores ; : "pato 

r 9 which an individual is committed, may distort his perception a se j y, 

in, > a immune to correction by pic ee ee an 2. = ie 

Sgt, di 8 not a value judgement Rene! fer about adrija] event 

Per} 1 the interests of adaptation. It is fallacious inference n a al, i 
S the cognitive processes which culminate in judgement are more impor- 
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tant for the preservation of a belief than its content. Or does the act of judgement 
itself make a belief resistant to extinction? 
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A REPLY TO McPHERSON’S COMMENTS ON THE ABERDEEN 
CONDITIONING STUDIES 


By H. J. EYSENCK 
Institute of Psychiatry, University of London 


Mr McPherson puts us in his debt by drawing attention to the omission on the 
Writer 's part (Eysenck, 1965) of mention of his work on the relation between eye- 
vg conditioning and personality (MePherson, 1965). Interesting replications of 

lajor experiments, such as his, ought to be published, if only in brief; otherwise it is 
cult to obtain knowledge of their existence. When the writer inquired after 
E we Studies on conditioning and personality, he wrote to Prof. Fraser, of Aberdeen, 

MN April 1964, Stating his intention of writing up the literature and asking to 

gd a thesis on this subject which he believed to have been completed there; 
minds raser kindly sent along the theses of Brebner (1957) and Symon (1958). No 
iens ‘on was made of MePherson’s work, of which therefore the writer remained in 

iie This is no doubt only one of many such omissions; another one which has 

raced recently is an M.A. thesis by Jacobs (1965). In this he compared fifteen 
YSterios with a mean M.P.I. extraversion score of 25-4 with fifteen dysthmics, mean 
Mc 13-7, on eyeblink conditioning. The hysterics gave a mean number of 7.88 
Rave loned responses during acquisition, and 2-2 during extinction ; dysthymies 
M 3:06 and 1-93 respectively. Both differences were significant beyond the 1 95 
1956, ..-8e results are more in line with those of Brebner and Symon (and of Franks, 
Abos 957) than with those of McPherson, and although Jacobs's method of recording 
May E to have been less satisfactory than that of the Aberdeen group his results 
and = of Some interest in showing that MePherson’s results are ‘the odd man out 
Tii e explanation for his failure to duplicate successfully well-established 


Tele 


Sty ‘Cherson also draws attention to various features of the Brebner and Symon 
it is =, Which, in the brief summary made by the writer, had not been mentioned. Thus 
lana E 9 that Brebner found a sex x personality interaction; Symon, on the other 
in an Not. It is not clear how far this is relevant to the theory under discussion; 
densi Case, the significant interaction with sex in Brebner’s study was in fact 
Pin ned (Eysenck, 1965 p. 260), as McPherson acknowledges. He is right in 
Wag n that Such an far eter T. is not predictable from the writer’s theory, but, as it 
Mm replicated in Symon’s parallel study, and was based on very few cases, it 
an a en really seem da call for an explanation until shown more clearly to be more 
^ NAM accidental and non-repeatable artifact. McPherson also points out that in the 
E ndi “tudy three subjects, all introverted, had been excluded because they failed 
en tion, The writer has nol put forward any theory to account for the occasional 
NM tioning subject: it seems likely that these are in some qualitative sense 
Em tom those m de condition, if only with difficulty, and consequently it is 


mention of this particular fact would have been very relevant. 
27-2 
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McPherson transformed the raw scores in Symon’s study to logarithms ‘since the 
requirement of homogeneity of variance was not satisfied’. He found on these 
transformed scores that the significance of the differences between extraverts and 
introverts disappeared. This very common practice is not sensible from a matha- 
matical point of view (Scheffé, 1959); as Box (1953) has pointed out, the F test is not 
sensitive to failure of variance inequality, whereas Bartlett's test for variance homo- 
geneity is! The whole issue is discussed with great clarity and force by Cohen (1965) 
who makes clear the reasons why McPherson’s procedure is inadmissible. The writer 
would go as far as to say that, if a transformation had to be made, then antilogs 
should have been used; the reasons for this recommendation are psychological, not 
mathematical, and follow from the argument in Eysenck (1965), footnote 5. Alto- 
gether, it would seem injudicious to use transformations for pseudo-statistical 
reasons in disregard of contrary psychological reasons, and little serious attention 
should be paid to the conclusions drawn from such computations. 

MePherson throughout his brief note seems to suggest that the onus for explaining 
the departures from his theoretical predictions which occur in the Aberdeen work lies 
on the present writer. This seems an odd view. Two of the three Aberdonian studies 
agree at a reasonable level of significance that introverts condition better and quicker 
than extraverts; in this they support the earlier work of Franks on normal a? 
neurotic subjects. Combining, as we may, the probabilities of these studies Lal 
^ fes i ird against the null hypothesis of something better T j 
Aberdin Marr in s failure to obtain results in line with those of n» ra nis 
faced i lis h ae should lead him to search for sources of en 
his Telte ee eg ^ assi tiae might explain the eng here af? 
many unreported cane d etween his results and the writer's theory. : hr out” 
come, and no one 2 e "nh such experiments which could lead to dierent i erso? 
ee ii, = outside could be expected to suggest why parie f 
Brebner and Symon Te uH er apparently identical cireumstances, similar = Kal not 
of himself, but of aoe that McPherson should regard this as a might 
have led him to Ale dh 8 theory; a somewhat less extrapunitive attitu cnin? 
contribution to the control p. E for the discrepancy, and thus make a or esult® 
and arguments certainly d 9 extraneous factors in eyeblink conditioning. Hi oars t 
show little y do not justify his claim that ‘the Aberdeen work @PP 


evidence that int i5 
o difficult to ntroverts are more conditionable’. (mel 


Aherdeen ee ee the force of his suggestion that ‘an explanation i was 
suggested by Reid ee of anxiety aroused by the experimental situs br ay ) 
was found in the Sour )'; no mention of such an explanation (or even af ar able 


ce quote " , are ava 
to the Aberdeen iny uoted. In any case, neuroticism/anxiety scores were herso? to 


ave been very simple for MeP! n 


atn F rays 9" pe 
N; past work has nearly alway o tP 


prove an exception to this rule 


AMcPherson's comments on the Aberdeen conditioning studies 421 


x 


REFERENCES 


Box, Œ. E. p. (1953). Non-normality and tests of variance. Biometrika 40, 318-35. 


REBNER, J. M. T. (1957). An experimental investigation of the relationship between con- 


ditioning and introversion-extraversion in normal subjects. Unpublished M.A. thesis, Univer- 
Sity of Aberdeen, 


Coney, J. (1965). Some statistical issues in psychology research. In Handbook of Clinical 
Psychology, ed. B. B. Wolman. London: MeGraw-Hill. 

“YSENCK, H. J. (1965). Extraversion and the acquisition of eyeblink and GSR conditioned 
responses. Psychol. Bull. 63, 258-70. 

RANKS, C. M. (1956). Conditioning and personality: a study of normal and neurotic subjects. 
J. abnorm, soc. Psychol. 52, 143-50. 


pow C. M. (1957). Personality factors and the rate of conditioning. Brit. J. Psychol. 48 
19 i 


^COns, M. (1965). C 
classification of the 
C HERSON, 
Versione 
EID, R. T, 
55, 16 A. 


> 


26. 


th onditionability: a clinical investigation of the bi-dimensional theory and 
neuroses. Unpublished M.A. thesis, University of the Witwatersrand. 

F. M. (1965). Comment on Eysenck's account of some Aberdeen studies of intro- 
Xtraversion and eyeblink conditioning. Brit. J. Psychol. 56, 483-4. 

- (1964). Conditionability and eyeblink conditioning. Bull. Brit. psychol. Soc. 17, no. 


OHERFE, H. (1959). The Analysis of Variance. New York: Wiley. 

“PENCE, KK. W. (1964). Anxiety (drive) level and performance in eyelid conditioning. Psychol. 
T. (1958). An investigation of the relationship between conditioning and intro- 
Xtraversion in normal subjects. Unpublished M.A. thesis, University of Aberdeen. 


YMON, §. 


Version. 


(Manuscript received 17 January 1966) 


Brit. J. Psychol. (1966), 57, 3 and 4, pp. 423-429 
Printed in Great Britain 


COMMENTARY ON 
"THE GENETIC DETERMINATION OF DIFFERENCES IN 
INTELLIGENCE: A STUDY OF MONOZYGOTIC TWINS 
REARED TOGETHER AND APART' BY CYRIL BURT: 
CONGENITAL INFLUENCES ON THE 
DEVELOPMENT OF TWINS 


Bv D. H. STOTT 
Department of Psychology, University of Glasgow* 


a . 
ars ; B P . 
Parsimonious interpretation of his results. 
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Sui: (1966) has contributed the most comprehensive study of twins reared apart 
Shahlod i been made so far. His results, founded upon a methodology which has 
is som um to overcome many of the former objections, leave no doubt that there 
Other € genetic reason why the intelligence test scores of twins tend to resemble each 

much more closely than do those of siblings. This conclusion is inescapable for 


^ rin Burt’s own conclusion, that “individual differences in "intelligence". T 
ity» + ein far more by genetic constitution, or what is popularly termed “‘here- 
A Ex an by post-natal or environmental conditions (p. 152), involves a number 
Which sae m iia and the acceptance of a particular conceptual framework, 
ability ay be questioned. He proposes that there is some distinctive cognitive 
[S "ho quality termed ‘intelligence’ which largely accounts for individual differ- 
n test scores. He juxtaposes hereditary and post-natal influences as if the 


re à 
S Fa Phase of human development were unimportant. By using the term ‘more’ 
ua, Plies that these postulated influences are sufficiently independent to permit of 
ntitative assessment. And he assumes that the ‘contributions’ of these genetic 

th (Postnatal) environmental factors are fixed irrespective of the population studied; 


m to say, that it is possibl 
graph a ations mainly compose glet 
tha, ,  eatment. The more limited objective o 
fa RU Burt/s results are in 
i vork into which they are fitted. 

's gep, Peats his profession of faith in an ‘inn: 
the ms e from conation or motivation. It is di 
ROMA Opmental view of intelligence that 
; Size ‘on that individual children show v 
(Qe Co Problems. But it is not necessary to à 
^ k rs factor. No problem can be so | 
ch n “bout the nature and qualities of all the thi 
“oye ledge comes in large part from experience. Even 

Y children in different cultural groups, the ext 


* Now at Department of Psychology, University of Guelph, Ontario, Canada. 


e to extrapolate quantitatively from studies of twins 
d of singletons. Each of these issues demands mono- 
f the present commentary is to argue 
terpreted depends upon the particular conceptual 


ate, general, cognitive factor' which 
fficult to reconcile this concept with 
is now generally held. It is a fact of 
arying success in solving certain stan- 
ttribute this variation to differences in 
lved by pure ‘intelligence’. A person has 
ngs that he is dealing with, and 
apart from the advantages 
ent to which an individual 
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learns about his environment depends upon his curiosity, his i pin giae 
stand, and his habits of cogitating upon his observations. In other ren a 
temporary problem-solving ability is a function of the strength o 4 eig 
motivations during the earlier stages of his development. Developing : u rion of 
further, the ability to solve problems of a given type depends upon the ac iai E 
a stock of trial solutions or ‘mental templates’ which are applied as ana ls apon 
similar, previously solved problems. Their possession by any individual ama M 
the extent to which he has, up to that point, engaged himself Aa 1961), 
This in turn depends upon the strength of his ‘effectiveness-motivation er dea ihe 
and his choice of problem-solving as a sphere of effectiveness. A child n cler] 
confidence or desire to widen the Scope of his effectiveness will remain at a lo 
of cognitive development. . —ÀgÜ 
th dont the mec equipment of any individual, upon which ii p 
solving ability and success at intelligence tests depend, is in large part SEM m ar 
his motivational history. This background is not open to observation at any 


jon 
point in the course of mental development; hence it is easy to slip into the assumpt 

that A simply has more of an inn 
equally well be argued that the m 
Scores are motiv 
Organization of m 
Burt’s results, fo 


$ e. 
factor making id "intelligence? is a motivational ron 
Atall events, the means are lacking to distinguish the influence of HM Dé 
differences in a hypothetical cognitive ability. There is no convenient gii ca : 
ch as the colour of eyes or hair. All the data are beha onitive 
hat the genetic factor is ‘intelligence’ or a general Tm ni 
ation, does not emerge as a necessary conclusion 

findings, 


e 


Burt’s second major assum 
natal) envir 


en 
t the degree to which ‘environment’ influences reren 
ere are wide variations in the homogeneity of decisiv® 
on (1923) found the so-called environmental factor to be jgurally 
al-boat children who were presented with test tasks = score”? 
em. The children were near-feebleminded judging by the’ pew 
earned more than the skilled workers or young teachers nd, ne 
scheart Study (Raymert & Hinton, 1940), on the other = 
ctor in the form of educational enrichment proved ae uent? 
ajor Premise, that inferences about the extent of a genetic y AM 


development, and that th 
environments. Gord 
in his study of can 
quite foreign to th 
but their Parents 


time. In the Moo: 


Burt’s third m 
in twin develop 
(1960), to which im 
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If they are of relatively fixed expressivity and are independent of the influence of 
intra-uterine environment, Burt's extrapolation of his results on to the human race in 
general would have some plausibility. But the weight of evidence in experimental 
biology is against him. A large number of studies, including the classie studies of 
Landauer & Bliss (1946) and of Fraser, Kalter. Walker & Fainstat (1954), demon- 
Strate that the genetic factors making for defect are in the nature of potentialities 
for variation rather than genes of constant expressivity. The potentiality is triggered 
off or facilitated, to use the term of Malpas (1937), by gestational stress. Several 
Workers (e.g. Thompson, 1957; Ader & Belfer, 1962) have shown that the same applies 
to Variations in ‘emotionality’ or ‘motivation’. Werboff, Broeder, Havlena & Sikov 
(1961) found that behavioural dysfunction was related to stress in the later stages 
of Pregnancy, a result that is paralleled by the writer's finding that “unforthcoming- 
Ness’, or “effectiveness-deficit’ as the condition might more accurately be termed, is 
also Closely related to stress late in pregnancy (Stott, 1959a). 

Burt discounts genetic-environmental interaction at the uterine stage asa reason 
or the greater similarities of monozygotie twins. His argument is directed to showing 
Jat, in Spite of sharing the same pregnancy, and in the case of monozygotie twins 
esame membrane, there would invariably be differences in the conditions of prenatal 
;Yelopmen for each twin. This point is not in question, but it is not the main point. 

twinning in itself reflects a liability to gestational stress, it is to be expected that 
Se Senetic potentialities for impairment will be triggered off more frequently among 
wins than among singletons. 

sh te evidence is that twins are vastly more affected by prenatal diae then are 
gletons, In Zazzo’s study of 718 twins their period of gestation was on average 
days Shorter and their mean birth weight some 800 g less; moreover, mean birth 
Tene significantly lower for ne E Sell Fas a 
twing with singletons, perinata mor ality wa . ; o ^ 5 diffen ie 
and no less than eight times as high among monozygotic twins. hese differe: 
rites 9f impairment for the two kinds of twin call into question the whole method 
Cee Study in so far as it is used to extract er beine Se a. nn 
8 of heredity and environment. Apart from the perinatal period, Zazzo points 
^ mas mortality among twins remains higher at —€— to - i: apiid ran 
the tere "he dece To ee ee er atid ailonts 
Dental Fearn congenital impairment taikos Es a : oen 
evelopment (Stott, 19595; summarize JI ROU 2299): sius: 
On g Cre ig evidence that the tendency to congenital impairment has a penera, e e ; 
© mental development of twins. In Zazzo's study they showed a deficit of 5-8 


vanes in test intelligence, and in the Scottish Mental Survey (Scottish C.R.E., 1953) 

Can ; of Nearly 5 points. In Wiseman’s recently published ee cen the 
tota ; Ntelligence test score of the twins was only 20-81 compared with 32-20 for the 
Suny; "ample (Wiseman, 1964). This massive deficit of 1 1:39 points may reflect a higher 
à al rate of multiply impaired twins owing to the introduction of antibiotics and 
ay 1 Proved methods of medical treatment. If the latter explanation holds, it 
s Predicted that future samples of twins will continue to show a similarly great 


let alo ual inferiority, and will not be comparable even with earlier twin samples, 


ipiis 
Singletons. 


We 


Out 
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"mations 
sort of gestational stress. Moreover, he quoted several instances E m 
and other defects occurring in only one of a monozygotic pair, ine u nn able 
of discordance for colour blindness. Professor Pickford and the writer hone tier 
to find four further authenticated cases in the literature (Pickford, 1966); er 
were found fortuitously in general samples, among whom twins would n nds 
perhaps only one in 100, such discordance may prove to be comparatively ers is 
In all five pairs there was a family history of colour blindness. Eee ee 
expressivity of the recessive gene (in heterozygous form in the affected d Aha 
would have been modified by differences, as between one monozygotic twin ar de 
other, in the inter-uterine environment. Major defects of colour vision ver m 
regarded as conforming particularly well to a regular Mendelian ex mee n 
true state of affairs is one of a genetic potentiality activated by gestational i aviour 
their case, what hope can there be of finding that the varied assortment of beh: 


; : og ompli- 
Which gives rise to the concept of ‘intelligence’ should be inherited in any une 
cated and demonstrable way? 


There are other rea: 


» socio" 
agencies to place infants in foster homes of pan oneti? 
ue parents, presumably out of a sense kN b pur 
is inherited in the massive and regular way whio tee? 
àn opportunity of demonstrating the point for the mans 1 
clerical parents in his sam ple who were fostered into 


cf. Burt, 1966, Table 1). 
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COMMENTARY ON 
‘THE GENETIC DETERMINATION OF DIFFERENCES IN 
INTELLIGENCE: A STUDY OF MONOZYGOTIC TWINS 
REARED TOGETHER AND APART? BY CYRIL BURT 


Bx D. G. LEWIS 
Department of Education, University of Manchester 


In the Paper to which Burt (1966) refers (Lewis, 1957), mention was made of 
 cltifactoria] model for the genetic determination of intelligence, a model which 
and [o smplified (no account being taken of partial dominance, assortative mating 
how, inkage) but which leads to a normal distribution. The main purpose of the paper, 
tion Fi Was to point out that the normal distribution of Rindlgenom defined opera- 
Pathos” by tests such as the Stanford-Binet, is not a "brute fact of nature, but 
a & conceptual matter, though one supported by plausibility, mathematical 
i enience and common-sense. Thus the approximately normal distribution of 
eas: LQ. appears as a direct consequence of the statistical criteria used to select the 
: jj. ems at each of the age levels; the fact that Binet and his successors did not 
the “rately select, for such a distribution is irrelevant. It is reasonable to add that 
(19 normal distribution of ‘genotypic intelligence’, the ‘Intelligence A’ of Hebb 
; “18 no more than an assumption, necessarily untestable and of little practical 
Conan tance, except in so far as there may also be reason to assume that environmental 
tions do not modify this distribution, or modify it only in certain specified ways. 
"gor: Core of Burt’s present paper is the set of correlations obtained from mono- 
ftom Ic twins Separated at an early age, with the claim that these correlations derive 
Weng, le common heredity of the twins rather than from similarity in their subse- 
be environments. That the environments were fundamentally different needs to 
ured, The objection that environments were similar (through selective place- 
) has been anticipated by a breakdown of the occupational status of both parents 


a 


is, ad D , as one ‘professional’ class), cate- 
m "SI pu m w ka -— re si wal categories V and VI 
tng, ‘semi-skilled pe eredi manual’ class). These combinations, omitting the 
the ‘Wen, in the ee institution, give the figures in Table 1. In over 40% of 
RN es, nineteen out of forty-six) the twins were in fact separated in socially similar 
‘Vide, Compared with only nine twins separated in homes of exactly the same class). 
TM Vy the endeavours of social workers to place twins in homes of a broadly 
Fass to that of their parents had met with at least a fair measure of success, 
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; s of 

rt would undoubtedly strengthen his case if he could produce um en 

i 2 lass correlations for monozygotic twins Separated in socially similar M Tief 

a twins separated in socially dissimilar homes, and if a ^s T en 

» the former set were not markedly higher than those in the PUN small 

that any statistically significant difference would emerge from t 5 x ene 

samples at present available, but the direction of the differences, in et rs sunu 
for both group and individual tests proved negligibly small, might sti 


—' profes 
Table 1. Occupational categories of parents and foster parents, I and 11— p 


Cas i. killed and 
sional,” III and IV—clerical and skilled manual’, V and VI— semi-skilled 
unskilled manual’ 


Foster parents 


= . Total 
Parents I and II III and IV V and VI e io 
I and II 0 2 4 12 
III and IV 3 2 = 54 
V and VI 4 3 1 46 
Total 7 g 32 


Even more informative 
cultural and educational 
tunities, as Burt/s figures 


intelligence test score than 
Over, 


the 
i . nt of 
would be a breakdown on the basis of an won a oppo 
opportunities within the homes. Variation in thes f 


ifferences ! 
clearly illustrate, is more closely related to differe Tore 


the 


twin! 
, izyootic 
would likewise be of interest to have similar information for separated Paci of 
A further point is that although the range of socio-economic backgr nua” 
foster parents is a full 


+ ma r 

one, extending from higher professional to Da m 7 
Op end is very much less than at the bottom; u a vio 

true of the Parents, to a slightly less extent. The objection that twins a d by ?? 
range of background would have yielded different results is best en prope 
quoting individ; Y obtaining correlations from an adequate an 966; 


representation at the t 


ple; as Burt | 
pp. 148-9), “convenient, cas 
and hereditariang alike, Fr. 
carried out in the Past, and 
records available, such a sa ta e 
heredity on differences in test Score are always relative to the RE - sin 
9 absolute partitioning of test — separ 
differences between the test results of th nditio”® y 
differences in the material and cultural rvironm po 
Lá 3 me recognition of the importance of en tion? . je 
conditions. Whether it is safe to conclude, however, that only a small por fuer” le 
correlations can be attributed to environmental in e COP. gb 
another matter. It may be mi leading for instance, to read only the samp gn 
tions, and to be tempted to dismiss any figure which fails to attain sig" 


—v-- 
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a 5% level as due to chance. The correlations from the differences in the cultural 
conditions are reproduced in Table 2, together with their 5 % confidence limits. 
The correlation for the group test provides yet another demonstration of how 
mistaken it is to regard differences in test score as even a rough estimate of differences 
In ‘innate general cognitive abili y^, unless there is reason to believe that all persons 
tested have had very similar cultural opportunities, as is surely very seldom the case. 
1e same estimate from the individual test appears to be decidedly less rough; the 
Supposed Population correlation of zero is just within the 5% confidence interval, 
80 Satisfying the committed hereditarian on the one hand and the ‘culture-free’ or 
fair’ tester (if he still exists!) on the other. Even so the environmentalist could 
rejoin that a supposed population correlation near the top end of the interval 
* 049) is one equally consistent with the data. It is a little surprising that the 
Correlation from the final assessment, which presumably is based on both the indi- 
Yidual and group test, should be less than that from either of the separate tests. It 
Would be helpful if Burt could indicate the relative weight attached to each of the 
tests, ànd also to any other evidence used in forming this assessment. 


Table 2, Correlations of differences in intelligence test results with differences 
in cultural conditions (n = 46) 


Obtained correlation 596 confidence limits 
Group test T1333 nn jenes 
Individual test ER wer g ae 
Final assessment FA en 


' The Conclusion that genetic constitution is a major influence on intelligence ees 
if or Whether individual test or final assessment, would seem to mai ess e 
b ur Conditions were to be met: first, if the separation of monozygotic tw um nas 
7 Carried out shortly after birth (and if the enquiries suggested by Burt are suc- 
> Sufficient numbers might be forthcoming to allow a reduction from the upper 


Stil] b à predominant, influence, heavily outweighing all post-natal ^an Paca 

Cong; e unwarranted. Genetic and environmental factors are, 5 -= remin : P 

ag hen ly interacting from the start, and this interaction might well prove as + ^ 

Man = ity alone. The need for further studies based on thorough assessments of the 
erent environmental conditions involved is evident. 
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A NOTE ON ORDER OF RECALL IN SHORT-TERM MEMORY 


By M.J. A. HOWE 
Department of Psychology, University of Sheffield 


eon (1965) presented nine-consonant lists by ear to subjects at the rate of one 
see, and then asked subjects to recall the parts consisting of items 1-3, 4-6 and 
Sa Six possible orders. Retention was best when the three parts had to be 
br P 1n an order which was the reverse of the order of presentation, i.e. when the 
&r of recall of the items in a list was 7, 8, 9, 4, 5, 6, 1, 2, 3. 
pe finding seemed of interest in two ways. (a) There could be practical applica- 
in : telephone dialling for instance; and it is possible that eflicieney could be 
m Oved by recalling items in an order different from that in which they were 
Sented in other situations where lists have to be retained over short periods. 
i Such Strategies can be useful, it is not impossible that human beings may use 
obta; ™ processing information and may be unaware that they do. The result was 
"-— however, when subjects were told the recall order only after presentation 
les ists, and then part by part. It is of interest to know therefore whether the same 
En Occurs in the more straightforward, and possibly more ‘realistic’ situation 
Cor del] order is specified in a single instruction given before presentation of lists. 
Posne ipe recall order was specified. after presentation in peparimenis reported by 
Certain (1964) and by the author (summarized in Howe, 1965). Both found that at 
Presentation rates, lists were better retained when later items were recalled 


Six METHOD 

(us, cen Undergraduate subjects, tested individually, each heard twenty nine-consonant lists 
1 25) 3 P. T TON, 5 T) presented at one item/sec. The recall orders were (1) items 
Werg .? 4, 5, 6,7 8 9 (‘forward recall’) and (2) 7, 8, 9, 4, 5, 6, 1, 2, 3 (‘reverse recall’). ‘They 
the “sed in différent rand ders for each subject, each order occurring five times in both 
tolg bd and the evi eas red "Before presentation of a list the illumination of one of two lights 
3 tongi Jects the order in Which subsequent recall was to be attempted, the light remaining on 
ploua Presentation of the list. Subjects dictated their recall to the experimenter. They were 
tin to guess when uncertain, and to eliminate eie d rg positions of vessel 

an ; by the word ‘blank’. There were six practice 
"loup qiiem hog seit e cr Ed difficulties. The intervals between lists were 


RESULTS 


e1 ; eg 

he Shows the average number of consonants recalled in . er ec ii = 

n . tion from previous results that recall of lists whole wou e significantly 
1 "4 u iti > 

Sp n the reverse than in the forward recall order condition was confirmed 


w Pis ` D.P. 15: P = 0-025, one tailed). Retention of the first three items in lists 
7 on (t t with forward recall and of the last three items in the reverse recall con- 


> 4-69, Dr 15. P < 0-01 for 1, 2, 3; t = 10-46; D.F. 15, P « 0-001 for 
» two-tailed) Retention of items 4, 5 and 6 was not significantly influenced 


Te 
“all order of the other items. : 
20-2 
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Table 1. Average number of consonants correctly recalled as a function of 
recall order 
Order of recall 
Forward Reverse 
Items (1,2,3,4,5,6,7,8,9) — (7, 8, 9, 4, 5, 6, 1, 2, 3) 
1,2,3 2.36 1:89 
4,5,6 1:98 ant 
7, 8,9 1-82 2905 
Whole lists 6:16 6-70 
i 
Discussion 
- H H ion: 
The previous findings on the effect of order of recall when orders of rc eem 
are not identical are confirmed under more straightforward conditions. There xt s 
therefore be practical applications to activities requiring retention over brief perio ub 
and strategies of this kind may be used more generally in human information JU 
307 P p 
cessing. However, any advantage for the amount recalled would naturally be ta 


less if the precise original sequence had to be reproduced. There is the further pro 
that the experiments of Posner (1964) and of Howe (1965) suggest that gba ja 
result would not occur at other rates of presentation, even with identical mater 

and mode of presentation. l 


sen! 
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2" s 3. BERLYNE w York and London: 
Structure and Direction in Thinking. By D. E. BERLYNE. New 8 

Wiley, 1965 Pp. xi+ 378. 68s. 

eae u eoreti rhich will 
This bool ffers a contribution to the development of a theoretical language which 

E x offers i 
encompass the 
eed i :nowle influences come 
anguage are firmly embedded in Hullian theory and the main acknow ledged 
from Geneva, i 


i i ampiri lied by Piaget 
ams is to achie ‘A confrontation of theoretical ideas and empirical data supplied by g 
ut. “nieve, ‘A e 
With those 
Make 


Seve 


i i "developing a theoretical lan uage. 
8 not for those who do not sympathize with its primary aee "Pme i ap en a a 
terest may depend also on readers’ a mantras : tem ean be expanded. 
ting for Er See EWE nee s of his ies will find this interpreta- 
lose vw. cdam: with Piaget's own accounts of : Veteri language diminished 
great j vh l be a pity if lack of sympathy for ei E af " t for the beginner, 
Be pi - UO ptm has to say. This book is e pes Biibiane thinking 
1e ^. dw i br dian re ofa Esci a ee eie d mper imn 
Well ag sim ee fo rms of activity. It involves mediated 1 el! or ‘plans’, the author prefers 
Stimy US an 1 - : i r E lences. Instead of ‘rules’, “Stra eg set a TEES a 
n $ conce Xo SCR generalization”. E mira — a. of stimuli and responses. 
hist. Position ana aan as evidence of simultaneous Dem en The exposition of Piaget 
+ Ss ag often thr +} t the book, Hull’s views are akon Pd er EA groupings and equilibrium 
in s clear a ‚an = of the theory relating to ve re sox quantitative invariance 
intellectual re The essential er ede English, on theatacts c£ special 
View, TR ork. hitherto ur = i " rations. 
neotenic pts 
© author an. 708 on tho at strations concerning quantit: in nen . One contri- 
bug: era es that ur shia Se O56 CHEE! ‘concept attainment’ experiment. O 
u n nking prefera 


E : i hat, 
d ll is given in the suggestion t 
"io a , e into that of Hu g 1 1 Mea 
It, d the translation of Piaget s M uei are implicit responses organized in habit-family 
hig Nerefore Say that Piaget’s operat 


: ; $ f 
e s conception’. The notion o 
Chic tured the fundamentals of hi p 
habc ies, we have apparently cap 


ier, i i be 
estion that such hierarchies might 
e : 3 the suggestion ) > : "o 
Pgani, ily hierarchy is greatly enriched a farts mathematical group structure. Ano 
ha Zed in Systems with properties approx 


1 i i i be 
abit-family hierarchies can 

tho 2 dea illustrated on the dust cover is that en €i 
abt af BSG alate f t ree structures whose bases di din and control of thinking (why 
thi n rder to à sepe la i reg standing problem of the = een 
ON s eal with the long-s g 2) it is sugge: phat: l Fe 
x s etlay iati is particular juncture? z tween stimulus situa 
ü eg En re a armar JSPIRUDAUSEIERRALE an of Piaget are 

Ong, y One which will ensure d the operati 
he s of Sechenov an t to be 
onyigune “eceptor-adjusting responses of Han response. Such responses are e oa us 
velo e enim Simons's ‘General Problem ed , dede 
war TES ure, the constr 
ida Irc determination of P ln sapo yas d 
à ñ m 
Sp MN pt among other things, of correlates and relations. It = nk 
Se E reeall and the San here, for surely it is a feature of mos esemble overt ones 
* $ i 3 A fob. es res ] , 
"angq, ^ ésiponso is not Be liable ways and, if implicit respons D stimulating contri- 
buy Not, aa reas situations i dés of transformational response is 
'S respect also? The conce 


° eration. 
n te the analysis of behaviour and deserves careful consid 
alysis of behavi 
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res not. 
hapter headings form a neatly methodical sequence; the chapters ee 
wer tributors seem genuinely anxious to take advantage of the experic mE. 
eem y: = a ee own, and there are several exhortations, to whom it may rk uh 
ende kind of social scientist who could do interdisciplinary work. Perhaps 
Aims been made easier if the contributors themselv 
on particular problems of manag 
chapters, 


report 

es had worked together to produce se 

ement in the international system, instead of pe dis- 

excellent though some of them are. As it is, the book anme E ee woul 

cussion of the particular opportunities and difficulties of collaborative problem- f human 
Most of the chapters are based on named academie fields, 


e.g., the psychology © ne offer 
rize work e, SOT 
conflict; system theory and human conflict. Some of them summarize w E ae each, com- 
conceptual frameworks, one is mainly a case study. As they average 10,000 v 


prehensiveness is not to be expected. 
misleading, but this is not a refere: 
the sceptical but concerned reade: 


‘haps 
car ; ] perhap 
The baldness of some sections is disconcerting, and } 


WE lea 
Ws ; S bees in it to 
nce book. (There is no index.) There is quite enough h other 


nisi -— vit 
r on to other books, and to continuing pue denar de m of the 
1 21 1 sti e " 
kinds of behavioural and social scientists. If that does happen, it will Edidi buyer: 
book; at $9.00 it is rather expensive, but not nearly as expensive, even toan i ap BARKDA 
as the more usual efforts to deal with international conflict. DAV 
i- 
i ; Publ 
; m . 3 c : Tavistock 
Conflict, Decision and Dissonance. By Leon FESTINGER. London: Tav 
cations. 1964. Pp. vii+ 163, 37s. 6d. t times 
This latest product of Festin 


. A d a 

ger's cognitive-dissonance workshop Sardis one nod 

Surpasses, the excellence of its predecessors. It reports and comments on ten ipee FeostinE 
h the elaboration and further exploration of dissonance theory, carried 2 "s by & the 

and his students. Each experiment is presented in sufficient detail, always preci e study; we 

retical discussion to show what kind of thinking led to the design of this partieu 


s broug 
3 ae ns or 
followed by a commentary to show us where the findings have confirmed expectatio 
us further, and where they ha 


houg?, 
ve failed to do so or produced unexpected — soiterticnh 

material is often diffieult, the style is always lueid, the presentation thoughtful cue expo. 
and the book Presents an integrated whole. Ingenuity in designing and bringing oncede oig 
mental conditions which are crucial to the theory is matched by willingness to pa ach 
re explanations of the findings—and by the design of further experiments {ho 

eciders, ] cts oF Uu 

Needless to Say this book is no more than a progress report; it explores ape pum = er 

decision-making Process with the aid of dissonance theory and ties up certain loos 
'S In no way intended as fi 
conflict 


haviour—8D^ quce 
n and between pre-deeision and Posttisnmipm peus 
etween decisions without 


hich definitely pP vel 
conse " i 1 decisions whic 

changes for the individual, quences or il ae 
‘objectively’ 


A eh: er 
i i -reducing °“. aft 
ring his preferences, and that dissonance-red 1 


5: 
- nsitory P gc 
ave been made. Even then there is evidence for a tra isson ® us 
regret, in which the rejected eios 2 ; before 1 

d alte; sirable ipee. pe 
resolving processes set in. The, native is actually regarded as more des , sing P^ qi 


Scess is illuminated by further experiments. of 
One, and tj 


«ond ‘fo 
s Va hole tre sei 
dh ere is some room for criticism. The w A um in re? 
decision making as a cognitive process, whereas decisi 
frustration 


d irrabiO PA pori 
5 E i +. 68 

= » Impulsiveness, emotional, unconscious at into bis do no 
: aware of the been brou 

ments. It is also hard foun, cs a but so far they have not be 

start until after the de 


na ^ 
: onome! 
cision h e conclusion that eigo cx suh. P the SU in 
... 18ion has een made; so i for instance wh sorna, nd 
threatened by a decisional impasse, on] ei S m din apart; ot tha alte. m 
ke a decision possible, Th, .. » a Systematic spreading ap iion "^. giv ug 
nus 5 : I "à en there is the problem of the not-infrequent deci viously 49 
several experiments, when Subjects chos A A had pre g 
se they ha 
lower preference score. Some of alternatives to which y 


-4, OB 
realistic: 
the eXperimental tasks seem extremely unreali 


St i 
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13- to 16-year-old schoolgirls to choose a vice-president for a firm which they ‘owned and 
Controlled’, If any use has been made of the subjects’ introspections on their own decision- 
making processes, it is not reported here. 

If there are gaps, that leaves us something to look forward to. In many ways the whole of our 
Scientific endeavour is a striving for consonance and the reduction of dissonance. This book 


contains much to show how this can be achieved. A. N ORBEA 


Imitation of Gestures. By J. BERGES and I. Lezixe. London: The Spasties Society 
Medical Educational and Information Unit in association with Heineman. 1965. 
Pp. 116, 215 


The development of motor skills during childhood has received relatively little attention, not 
cause it lacks importance but because of the obvious difficulties involved in testing the younger 
®8e-groups, It is much to the authors’ credit that they were able to put into practice a detailed 


aged three to six. The method used was that of ‘imitation of gestures’, the child being asked 
a the examiner's movements or more preeisely to adopt postures identical with those 
hug by him. In so faras a ‘gesture’ acts as a vehicle for communication, use of the word 
i p 29 present context is misleading; the gestures used were not ones which primarily convey 
‘on. ‘The Imitation of Hand and Arm Postures’ would have been a more closely 
e title, 
© test Procedures are clearly described and well illustrated, and for each age-group per- 
ined Success on each of the test items, which varied in complexity, is stated. The examiner 
& the child during testing, giving scope for reversal errors, and these are separately scored 
ISeusseg. Results are also presented on a number of children born prematurely, which show 
Wired relative deficits in performance. ————À" 
and tha 2 exception of a preface by Ajuriaguerra, the text reu men ch Eo io onken ei 
ened boy is presented as an empirical study. The findings will be of interest to workers con 
yp With humar ' development. 2. = 
st E Work runs Sides dimonii when, as the authors propose, it is regarded as providing a 
: ard test for use by clinicians. It is quite unclear how results relate to motor development or 
te Fonera] intelligenco; the fact that the ‘test’ correlates 0-33 with the Goodenough Draw-a-man 
E 0-494 with the Grace Arthur mannequin puzzle does not really help. Ben - 
fing; ore is à further section on the ability to name body parts (somewhat coyly nad eete« ) he 
ngs of Which can resumably not automatically be extended to English-speaking children. 
ageq Sum, the work bon reviewed provides carefully collected data on the au of Shildssn 
bur Tee to six t ee heir hands and arms in certain ways. This is of research interest, 
there is as et : vm = why clinicians should feel obliged to perform the test on their 
"ior Tho dingen en on this test may be attributed to faults in that poly- 
Ic entit A 3 E ribution be regarded as meaningful. 
ich t net’, the body image, and that such attri i dard customary in publica- 
tiong ranslation is excellent and the format reaches the high standard c y in p 


S Y s NE 
Ociateq with the Spasties Society. M. KINSBOURNE 


Cent, 


Lea de 


á Y k: Oxford Universit 
b, $, Groups and. Influence. By E. P. HOLLANDER. New York: Oxfor iversity 


ess, 
AEN 4; 4. Pp. xi+ 256. 40s. PN 
MI ttle i9 i . " , systematic treatment o e relation betw: 
Angers or iis book suggests saepe y iem ies the general process of social influence. 


Drei indes Pitney bie Beas: m Dr Hollander's work might well look forward to 


= eet a Js unfortunately, not contained in the present volume. 


In y Such À : 
a hatian 5. i : ; 
3 ence ,, , tribution from him. ue nder’s papers. Seventeen of the twenty chapters are 


his is an antholo, f Dr Holla a 

m i in vari nals. They are preceded by a 
ig hie" 2daptati 3: wady published in various journa y led b 
hy a beg ne or mutigen aldi T hapter suggesting some of the implica- 
M al introduction and rounded off by a short chap Eg g 


Tam „Ous Concept: d findings for further work. The remaining new chapter is a some- 
j s an : 

k bai rn er Li pere Be hol In principle, there is some value 
Charactop of the book is thus that of an anthology. In p ple, 
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R ini into one volume. At the 
i lleeting a series of papers on related subjects and combining huir p iue tha develop- 
codem least it is convenient for the reader and reri € m ee x 
* "si "s book does offer 7 \ ation © 
n ee d n eas osed articles concerned with the elabora make 
parnog «e aer ced a Soke their usefulness. Yet even so the book Ee eee 
er bars vin. Hos instance, nearly one-third of it is devoted to expounding EA P'oportionate 
[Up ue ie nature, validity and reliability; this makes for a rather d nn aystem- 
a, Su ralibedcleny and even the usefulness of this is limited by the absence 
ir assessment of this technique compared with others. ] i Yesi pen chapte; That 
Much the most valuable section of the book is contained in the ” h tisi cones it 9f * idio- 
Dr Hollander sets out his dynamic view of conformity and em i ing as he is expected 
syncrasy credit’. He holds that conformity consists of an individual be we mao by some 
to behave—in contrast to conformity considered as behaviour which cn lge eno Himmel Dot 
general or abstract criteria. Thus the individual who conforms to the etim > allow him ie 
built up in others accumulates ‘idiosyncrasy credits’ which may cre = ce the paradox 
deviate and to become a leader and innovator. This scheme is then om B ia once they 
that leaders attain high status by conforming, while yet being mn = the consistency a 
have attained leadership; for in essence, when conformity is seen to zei 18 to himself. All b 
the behaviour of the individual, the potential leader is, in a sense, alw ays tru 
has to do is to obtain ‘credit’ for his own form of behaviour within the pm P th l 
But, although this final part of the book is particularly E Kar aee of leadershiP: 
dissatisfied. There is no Systematic treatment of the different forms an be Ithough the wor : 
no discussion of the effect of the nature or function of the group. Indeed, alt! 


rio’ 

2 . "oup behav! 
‘groups’ features in the title of the book, the reader will know little more about group 
when he has finished reading it. 


The basic weakness i 
in their Scope; they do 
cations. Similarly, a m 


e reader 


a ited 

36 3 itably Tim! i 
s simply this: papers prepared for journals are E i its imp. 
not usually allow a full examination of a set of pr yet of all th 
ere anthology of papers leaves the reader —€— of interest here, an 
has been left unsaid. This is the case with the present volume. There is much a variety of P9P. is 
none of it is truly worked out. The main benefit is the advantage of paving 7 elaborates OB tis 
in one volume, One can only hope that it will not be long before Dr nn cae ‘All that 
work to present us with a systematic treatment of leadership, groups an ib tion. np. BBE 
book does is to Suggest that he would then make a most valuable contribu . 


pr and 
Attitude and Attitude Change. By Carotyn W. SHERIF, MUZAFER SHERIF an 
E. NEBERGALL, Phil 


op. 264. 
adelphia and London: W. B. Saunders. 1965. P p 
In the ka] eidosco 


ede 
l pically changing fashions of American social psychology, the > adherene 
and Carolyn Sherif stands out for c 

few basic assumptions, First, they 
ing’. Secondly, they are concerned 
the task of social 


Psychology t. 
sterilized forms of b i oq 


A intain that & 
f ived of meaning. Thirdly, they maintain that dge “go? 
attitude change mus iewed as judgement uie sich to psychophysical judg is 


anchor. Fourthly, they regard tho socia 
reference groups, as a basic factor in the 


i A cte 
"ins several Previously unpublished studies mostly condu 
n campaign, its m 


ud? 
which the author: 


concepts and methods 
and attitude change. 


n 0 
i ttitudinal positio mo t oe 
rto make predictions about an a 3 se op 


Ee 
_—————————— eR 
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Closest to their own position and the statement which they find most objectionable; then they 
indicate the range of tolerance (latitude of acceptance) and their range of rejection (latitude of 
rejection) for other positions in the scale. The remaining items, if any, are the area of non- 
commitment. The latitude of rejection on a particular issue emerges as a central measure of ego 
Involvement, which is erucial for making predietions about whether a discrepant communication 
Vill be dealt with by assimilation or contrast. 

The exposition of these ideas and their confrontation with other approaches—Gutiman 
Sealing and dissonance theory receive some hard-hitting eritieisms—make good psychological 
Sense; the research data are, of course, competently presented. And yet altogether this book 
Teads more like a promise for the future than a definitive statement. In part this is due to the 
Authors’ deliberate caution in describing their work as an approach rather than as a theory or 
model; in part, however, it is due to the nature of the rescarch results, which are boring. All they 
do is to Support the approach, while one expects from the Sherifs that they will use an approach 
In the solution of a problem. Perhaps this is too much to expect at this stage of social psychology ; 
Er Perhaps the Sherifs’ next book will show that it can be done. MARIE JAHODA 


Spatial Ability. Its Educational and Social Significance. By I. MACFARLANE SMITH. 
London: University of London Press. 1964. Pp. 408. 35s. 


, For this reviewer the chief question raised by Dr Macfarlane Smith's interesting book is: what 
d Spatial ability, and how far ean one discuss it as a unitary phenomenon, or equate it with, say, 
ho tg? factor? The title perhaps suggests more general implications than are dealt with, although 
es not lessen the usefulness of this book; it is not that the author confines himself to a 
W viewpoir subject is a very wide one. 
5 *eading eje Perm rwn ie g a picture, designing a nr these es: 
T ei Spatial ability. One can argue further that dressmakers, surgeons, ies an pete E 
m eze artistes require in their own ways as much spatial ability as engineers, sculptors an 
Chitoots, If the manipulation of the body in space reflects spatial ability as much as the bodily 
it icipulation of et eet objects, and of two-dimensional d UN then 
an i qe essary to discover how these various aspects are related, through study of their genesis 
°velopment, i WU 
Bn Macfar : ut to deal with spatial ability in this developmental, 
inti op pw nf menge at all). Roughly the first = of his oe 2 pes 
ba, ed to ma tE à asean thie arguments are detailed and foreeful—for the use of pencil ani 
ana “spatial ' tests in the selection of young people who wish to Sp ecialize = technical, sulenni 
Con, athematical subjects in secondary and further education. Where success at this level is 
cerneq, Spass a are useful as predictors and have been grossly neglected in the past. 
ther, Adults in occupations considered to require high spatial bras p ee 
it ig 8 by hese tests? Perhaps it is unfair to wish for yet more direc is on this pom y u 
farta, clear how fa American findings support the tests, and, per PLE a TRO PAND 
t ith Suggests the better spatial tests were not always L- a ees Bervices m Tas 
“hilo 7 Svideneo here Ei not clear either. He quotes Vernon and Parry ( ) as saying “tha 


Narro 


lit e ional value of spatial tests among adolescents with 

t] Te is am ; f the vocational v: Sa = 
eee chanical ple evidence o .y rarely were they found to assist in the selection of adult 
ies ; experience, very ‘w’ factor with spatial ability in ‘spatially sophisti- 


Car, nj, 
ateq: $8 in the Services’. Can we equate the 


f ho it ; f the psychometrist, and the chapter on the spatial 
tees and its PES dena is mma de m to the worker in this field, for it is an authoritative 
Ivisions wi er 
„In p 9f rese EM 
ig, the arch and controversy. Smith puts forward some challenging ideas, 
din, After part of his book Dr Macfarlane Smith p teste ar) PORTS "uper 


fes din, 5 true abstractions 
ins”, 28 the Suggestion that spatial tests p bab Munus of verbes aede qud Dune 
h dest d brain injury in adults. His speculations about the 


Sed eni Ports interesting researc 
.Ongp; "9D, and following leucoto tive also. Compare his com- 
$ i ili erament are provocativ 1 : 
eo. seq en spatial ability 80. ree (1930) that ‘members of a profession which uns 
ve Spatially pith hd er will tend to show high mean scores on the ‘M/F question- 
ed indi 
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' archi studied 
ire’ (i.e. high masculinity) with MacKinnon's finding that all three groups of ents ee WI 
el an extremely high peak on the femininity scale—the more creative 
y Sg 
igher the femininity. » » — 
ns all, this is a book deserving of attention. Some psychologists may raise an eye 


1 $ “ustified if further research is 
few of the author’s arguments, but Dr Macfarlane Smith will be justified if further res osi 
prompted thereby. M. C. 


ES Tew York: 
Affect, Cognition and Personality. Edited by S. Tosıkıns anv C. Izarp. New 
Springer. 1965. Pp. xii 4- 464, $10.00, 


E sting of the 
This book is ‘an expanded version’ of a symposium on affect held at the ee aston 
A.P.A. and contains fourteen papers contributed by twenty-one psychologists inclu à n varies 
Murphy, Ralph Exline and the editors themselves. The subject-matter of the pap 
widely and the book suffers from an absence of direction and integration. : 
With a few exceptions the quality of the contributions is disappointingly De age! gni 
interesting papers are found in sections 6 and 7 and deal with ‘affect and facial ial oxpressions 
with methods of measuring affect. Leventhal and Sharp describe a study of the facial e3 hanges 
of people undergoing genuine stress ( cti v? 
do occur and that they can be reliab 
relations is carefully presented an 


ho 

se thes 

cautiously offers the following generalization : “Women. . .seem to seck out the iar i their 
like, or to whom they are momentarily attracted, whereas men do not attempt to in 
contact with the preferred so much as to avoid contact 
Nowlis gives a full account of the 
relatively crude test can provide a su 
exclusive reliance on the 


Tho more 


i sistent € 
childbirth) and their findings suggest that sempe ie 
ly assessed. Exline's work on ‘mutual glances’ an 


ions. For example; 
ins s interesting observations. For ex hey 
contains some inter g 


copie } 
o Gxnloreti "tho top!” io 
quential experiments. His systematic exploration of Y h 


zo tl 
; imitate. DIR ws 
utors (and the editors) would have done well to imita view 


In addition to editing the 
e loose 


is 
ni m. The utt 
book, Tomkins provides two contributions of his own. 


" b. 
for commitmer”" - 308 
journalistic sociology and a nebulous plea for com di 


m kins $, ig 
) centric piece is a good example of the dangers inherent in hag. j 
of commitment, His discovery that the Rorschach test is ‘an essentially left wing 
(unintentionally) amusing, 

other 


: > - - by Izard et al- 0g: 
Provides a pleasant diversion occurs in a paper by 13 uli they ® abe 
= obtainedinan experiment on the effects of affective pieture stim 

© never doubted tha the si 


rile po 
irtually ste? t 
many d :tions. $ f the papers are virtua e 
ne must conclude, unfo y creary sections. Some of th pap 


: aavar M 
Pe e rtunately, that this patchwork of papers does little to . paon” 
ct. It seems un] kely to provoke much interest. - 
ino 
Emotions and Emotional D 


ELLE. a 
isorder, A Neurophysiological Study. By pases B medi? 
Row. New York, Evanston and London: Hoe F 
d Row, 1963. Pp. xii+ 496. 90s. RER ao N 

the book has, for many years, and with considerable distin’ siae Go 
Physiology of the hypothalamus. In recent years others have SD. eae 
scribed are 


and G.N. Loorrour 
Division, Harper an 


The senior author of i 
himself to the neuro e OF p” 
ursued less circum ling tho? hat ud 
p 2 he brain-stem, publishing papers paralle ad said V jur 
nued to write in terms of the hypothalamus alone. It must bi 


Tn. f 
;ghtly. ap? 
light Py, 
á Pression of a sacred hypothalamus and of StB the? god 
e for mank 


5 tro rà 
t ind control over the hypothalamus, à ais exag8? 
5 Personal, social and political implications, can hardly 


ME. essary im 
defenders striving to say 


tance of which, ‘with all i 


-a d 
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The book opens with basie anatomy and neurophysiology. The evolution of the limbie struc- 
tures, the theory of Papez, the work of Bard, of Olds and of Klüver and Bucy are summarized 
but not developed. Gellhorn introduces his concept of ‘tuning’ in the autonomic nervous system: 
that the hypothalamus can undergo physiological ‘tuning’ so that it can be over-ready to cause 
Sympathetic response on the one hand or parasympathetic response on the other. Much space is 
devoted to blood-pressure control. He goes on to espouse the mecholyl test, giving references to 

'S own work but not to that of others who have failed to find the test valid or useful, He pro- 
Bresses to sleep and wakefulness, conditioned reflexes, experimental neuroses, stress and the 
adrenal cortex, vascular hypertension, peptic ulcer, nausea, fear, the psychoses, shock therapy 
and theories of emotion. In every instance he keeps our attention fixed upon the hypothalamus. 

Gellhorn’s sympathies are for the German psychiatry of an older era. Emotional disorders may 

© cured by ‘removal of focal infection’ but otherwise we must look to the hypothalamus. It is 
Not that, learning should be disregarded, for ‘the hypothalamus plays a dominant role in the 
establishment of conditioned reflexes’. Evidently, however, learning plays no part in anxiety 
States, Anxiety, for Gellhorn, is a component of ‘sympathetic attacks’ due to an unfortunate 

hypothalamic balance’. Schizophrenia and mongolism are introduced with hints ofhypothalamie 
Causation, More boldly comes the assertion * hypothalamie-cortical discharges. . ‚account for, 
or Contributo to, the mental changes seen in endogenous depressions and other functional 
Psychosog*. ‘By shifting the hypothalamic balance’ to the parasympathetic side ‘we produce 

Prossiong: or, in tho opposite direction, mania, which ‘explains the beneficial effect of electro- 

ig therapy’, One could have wished for some evidence, He falls into the trap of equating 
uman depression with inertia when, in fact, agitation is a commoner accompaniment of depres- 
9n, while tho essence of mania is not the overactivity but the mood of elation and gaiety. ; 

: Orexia Nervosa, for Gellhorn, is a ‘neurological disorder’ which is ‘often associated with 

ression "We are told in italics that ‘emotions and instinctual drives occur only in the alerted 
: One does not have to be a Freudian to have nightmares and wot dreams while asleep. 
arbiturates and lysergic acid, for Gellhorn, have their principal actions upon the cerebral 
" X, reserpine and alles romazine upon the hypothalamus. These statements exemplify the 

„Ole o the writing. th i^ os of action he favours are unquestionably important. No one would 
eh Puto fhst- us Ghat dees d justify so little attention to the rest of the brain, the biased 
fag 9 OF references (not always dealing with the contiguous topic) nor endless statements of 

Thon. nted as fact. ; ‘tention—‘reduction of the 
Seng, v ya chology is naive and at times mag. On Be ves ne seed int 
thanks Put to the cerebral cortex which makes e 
n 


to tho action of the hypothalamus which makes possible activation of a much larger area 
2 Cortex "P 
X and so produces recognition. A 3 . 
Ya P i al information contained, and some 
Worgy oot recommend this book. The quantity of factu , 


boo While Commentary, lose their value in a setting that lacks impartiality and humility. A 
X for "y. A 
fo the Critical, advanced student only. IAN OSWALD 


bi , "v 
"sul Capabilities in the Space Environment. Edited by C. A. BAKER. Oxford: 


„ rgamon Press. 1965. Pp. vii 4- 203. 63s. , 
hes Volume is a repri f the thirteen papers in the June 1963 issue of Human F N nn 
i ei, ditional e e el, Magus of vision of importance in — 3 mmy gs und 
tim ye in pHs ae info dod, There are, therefore, papers on Minna gere d wae 
al fi „> and vigilance with special reference to diserepancies bae een grant sii eak Vend 

S Arc dings, The visual problems in space rendezvous, extender nn taea In. apes 
RCM “scribed, and a ability to perform survey and reconns al nvironmental 
Sete 1. is ors pog ual performance will be affected by various e ge 
Ravi * Bügh ag an re nen within the space vehicle. The effeets x vis i 
lon miona] ‘Ore, . Genie d e discussed with emphasis on possible methods o ameliora- 
& iden he interaction al and other sources of information an poorer ss 
‚and the aka P d consequences of such conflicts are predicted. : 5 or ee pe 
'SPlayeq to the - naut depends on the space environment, the = a € = es 
sy t e mission = TO ality and quantity of information must mate à the ^u ok id 

“thods tave. Buen Meike for displaying new forms of information, xamp 
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permit control of the space vehicle. Visual problems encountered in attempts to simulate the 
space environment are noted. 

Progress in this area is so rapid that any book is out of date in some respects when it appears. 
Nevertheless, this volume succeeds in surveying the main areas of interest, describing the 
problems, recording progress, and showing how many of the problems interact. All this is worth 
while, and on the whole justifies this reprint. 

Inevitably the quality of the writing and of the information is uneven. This is not just because 
there are the usual differences between authors in their approach, but also because the quality 
and detail of the available information varies greatly, ranging from fact to speculation an 

anecdote. Much of the latter, such as astronauts’ reports, is of interest in its own right withoub 
being psychologically insightful. Certain of the more theoretical papers, of greater relevance i 
psychology, are centred on the practical problem of man in space rather than on a theoretic® 
Issue, so that the theories and models used can be judged by their practical value. Perhaps 9 
THOSE interest to the psychologist are the papers which remain relevant to the main theme whi i 
adopting a broad approach. Although it is invidious to single out one paper, the survey of vig 
Bars. by Jerison and Pickett deserves special recommendation. rd 
Bei 8 a good source of references on most of the topics included. It is a useful am 
e evelopment of a rapidly expanding area and is of considerable general interest. Its ™ 5 
psychological papers are usually adequate, though seldom inspired. It has an index which 19 on 


a 

st me and perfunctory that I have ever seen. And what a pity that this vale. high 
which lends i 3 i i S 

de a s itself so well to illustration, should have only five photographs, none 


v. DAVID HOPK 2 


Mach Bands: Quantitative St 


RF. 
à udies on Neural Networks in the Retina. By F. Ram 
San Francisco: Holden 


-Day. 1965. Pp. xii+ 365. $15.25. 


D 1 H : 
T Ratliff is widely known as a student of retinal physiology. His interests exte! 


R 
Š \ a SE 
[qued m ual perception and the theory of knowledge, and all these havo contribute the 
accentuation of o and to the present book. Mach published his first account i thes? 


tness contrast at visual boundaries a hundred years ago, thous: b 

apers y g oin. 

sinking ae hag ER, and not the least valuable feature of the book, and & = re 
included as its a z translations of Mach’s six important papers on this subject, W aa T 

them, led him to = part. His simple yet ingenious experiments, and precise deductio®™ pis 

belief that ‘th account of the Mach bands essentially the same as that we now O^ (pe 

sensorium ’ [retinal] points reciprocally obstruct their dischare®. thes? 

ews, and he offered a mathematical description e 


ad to $h? 


ich ® 


i lop* 

S AR an account of Mach’s life, work and philosophy; it traces the doveri- 

Ty o mowisdge, perhaps the most influential seetor of his thought, cho 

Mun a" of relativity theory. This is followed by a review z is OR e 
E emi d especially attempts to measure them and the effe i of t 

edia et comes a critical account of six mathematical ee fach 4 
ones d Plaining the accentuation of contrast at contours, includi jiff, 2? 

others. They are reduced to ue to Huggins and Licklider, von Békésy, Hartline and md 

nee fone notation and it is shown that they are basical dim eld d 
luding d ^: inhibitory interaction and the structure of recepsiV? mb 


S ik 3 here 

3 on overlapping topics. Inevitably va e 

workers in this area will find of valu, and for wbie "d 
MICHEL 
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Genetics and the Social Behaviour of the Dog. By J. P. Scorr and J. L. Forrzz. Chicago 
and London: University of Chicago Press. 1965. Pp. xviii 4-468. 90s. 


Canine Behaviour. By M. W. Fox. Springfield, II.: Thomas. 1965. Pp. xiii-- 137. 
$6.75. 


All first-year undergraduate psychology students are aware of the nature/nurture eontro- 
Versy and its chicf proponents in the form of Watson and MeDougall. Few however of the intro- 
uctory texts carry the issue into more recent history. During the 1930's and 1940's research on 
© genetic basis of behaviour was largely neglected, apart that is from the somewhat unfruitful 
controversy about the extent to which intelligence test scores were genetically determined and 
Consequently resistant to modification by special forms of training. The emotional revulsion 
amongst many scientists to the exaggerated claims of the eugenicists of the period, particularly 
m the light of racist doctrines propagated by certain political organizations, was hardly a spur 
9 empirical work. 
le past decade has seen an enormous increase in the amount of research on the genetic basis 
= behaviour and on the evolution of behaviour. At the 10th International Congress of Genetics 
the 73 two papers on behaviour geneties were presented, one by Scott, the other by Fuller. By 
dm llth Congress five years later the two papers had grown to a full session and a symposium, 
the Course of which seventeen scientists reported their work. 
is Cott and Fuller in the van of behaviour geneties have now produced an extremely important 
ok which may well become one of the great books of experimental Psychology. The work 
«ported in this volume is the outcome of some thirteen years of research on a project known as 
M potios and the Social Behaviour of Mammals’, carried out at the Jackson Memorial Laboratory 
To arbor, One of the most significant features of the whole research programme is that it 
Dr esents a systematic, sophisticated and serious attempt to see psychology, particularly com- 
terno ^ Psychology, in the framework of modern evolutionary biology. The authors are wr 
ered With Populations not typologies. The essence of the work is an analysis E the md 
enyi itary factors in tho development of behaviour. They reared puppies in a careful y controlled 
: Onment, trained and tested the young of several breeds and attempted a genetic analysis. 
Wh a first of tho six chapters in section 1, ‘A school for dogs , outlines the "D etisetiosend 
toan 18 to follow; detailed descriptions are given of the conditions under which e animals án e 
Dsye and the facilities for testing them. Reading these made the reviewer ei a ae 
tai d, Mil Country cd ever hopo fo got quae ls for Inga export 
e 5 Some refreshi riticism is also offered in this c rs DO 3 
men we ng mh have organized it in a better fashion Qaa, bs — 
Loy, iscusseg the probable origin of the dog and its relationship to its wild rel Du t = £f, 
Inti hl, Hare lo ian abaki sve of th eidem fr mae roa ael 
8 i B in the study—fox ter ’ , , 
on iss mi i yo es e En is that on the en the available 
ence į d ati gs took place around 8000 s.c. 
bart*ptey g ould App Sat mat fe ge | deals with the choice of the behaviour 
ttep » “The social behaviour of dogs an eun logy of tl 
9) as t] . 7 ith Scott’s excellent work on the ethology of the 
thE Se 20 natural unit of behaviour and wi e 2 Ser f 
hoi t à FERE ns shown by dogs into nine categories, in terms o 
a, ive Classified 103 behaviour pant ith what is known of wolves and the 
Og „Dbivo significance. These have then been compared with wha E development; neonatal 
Min, er wild relatives. Chapter 4 examines the major stages o velop inde : 
Ne ted p nic rS ition, a period of rapid acquisition and dev elop- 
Nt op pg 7 the process of intuition; transition t of primary social relation- 
adult behavi ; socialization, the development of p y 
voy MA the ; aviour patterns; i for an independent existence grow and 
Plop, "© Juvenile phase when the skills necessary 


Critic i € : doen n a small amount of experience will produce a 
eet er pese ur re chapter 2. Here Scott and Fuller discuss the 
e "ab, for the eritj iod $ ly in life when learning, particularly social attachments to 
m SS of a PM, coche en must occur if they are to develop properly. The final 
Mie" f this a - ed erh asals with the development of social relationships between 
Noy offspring ie litter-mates, and between the puppies and their handlers. 
a the long introductory section the next two sections are devoted to data and its 
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analysis. In the region of 500 pure-bred and experimentally erossed puppies were investigated 
through the first year of their life in over thirty situations. Numerous breed differences are 
reported; differences in emotional reactivity, developmental differences in autonomie func- 
tioning, in training situations and on problem-solving tests. The development of physical differ- 
ences and their relationship to behaviour is also treated. It is also in this section of the book that 
we see revealed in detail the magnitude of the task of searching for and analysing the genetic 
determinants of behaviour. The dog has thirty-nine pairs of chromosomes, developmental phases 
lasting more than a year and a very extensive behavioural repertoire. 

The last section of the book deals with implications of the work for dog breeding, and here 
Kr are Important practical considerations such as the training of guide dogs, and the evolution 
ps en men. The final chapter, ‘Towards a science of social genctics’, is in some Ways le 
BIER dh te Ideas spark off on almost every page. The impact of the work is far reaching 

it shou d be compulsory reading not only for those interested in comparative psychology 
and behaviour genetics, but for all psychologists. a 
we > isa aos monograph of interest to comparative psychologists, dog breeders a 
Pen ae eas i he first chapter dealing with the domestication of the dog is ae 2, 
M es a P Fa with some excellent photographs of antiquities depicting dogs. Chap e 
ducere ee. * op» in the book, is concerned with early development and the T aes 
ach foritical pes e : is perhaps the most interesting and detailed of the chapters, and sd 
xü&tumsfipn font E development, with the development of reflexes and with neuroloE 
ae n a i: ne field in which the author himself has published many original e 
sik de din $ ? ith normal adult behavioural development, with the genetics of behav s 
s ear : rn and with relations between dogs and men. The chapter he 
FW ei ivt al normalities will be of great interest to the veterinary practitioner kim i 
The final chapter r3 dee be the precursor to a more general acceptance of animal psye A as 
of a displ r dealing with man-dog relationships is both interesting and amusing: ^ pout 
h Ra Oedipus complex in a dog is described, along with some illuminating ideas & 
uman personality and behaviour as ex lifi d ti role mer: 
The volume should be wade xemp ified through the role of dog owner. : 
as well as dog lovers of eee did M psychologists and stimulating to psy 
but far too Ei, 18 kinds. Like all the Thomas publications, it is lavishly 
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Hallucinations et Réalité m 
éalité Perceptive. By Henni F 5. Paris: Presses Universit? 
de France. 1965. Pp. 255. F. 18 y AURÉ. Paris: Presse 


figuring in these and thei Bes 

real objects are inte G Positions in space. In hallucinations particularly, the auth 
a or omitted, imaginary objects are inserted among real ones: pus 

there is a strange ra ee, re-structured in accordance with hallucinatory sym pant” 

exist in dreams. Thi lon between hallucination and perception which does not, nad th 

might have been more clearly defined and establishe m 

he has based his ar; 
gument enti $ 

auch:as J.P. Sartre. entirely on the vague generalizations of psychiatrists an " 


The author did, howe 
bolic imagery and ha. DM 


Nucinati 
test. In this test, ua by means of a projection test he designed, calle a fed 
models of houses, trees, et, in the third part of the book, subjects were given 8 num" ger? ^ t0 
to construct a ‘village z DE together with more indeterminate blocks of wood, a” abiere 
hallueinations showed 5 oe that those mentally abnormal adults who id goat ont 
even objects normally placed £ tendency to introduce an unusual number of oe i fred n 


Á " in i He z ^ n 
with non-hallucinated adults, Ed erg position. These so-called ‘pylons’ * = pasi? o w 
jects’ fre sociati se suffering fi s on a3" gr 
subjects free associations about their const: Eg rom mental illness. Partly aning$ w a x 
buted to the ‘pylons’ related ruetions, a variety of symbolic me a), al 


to fat] P e m 
unusually forceful in determini „her figures, either real or archetypal. Ten e T i sion 
u 
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occurred quite frequently in the constructions of maladjusted children and adolescents, in whom, 
| I5 suggested, infantile domination by the father was powerful enough to produce the symbolic 
Pylons’ even though they were not subject to hallueinations. 

Though some of the author's conclusions are interesting, they could be substantiated only by 
Veiis nt study, including some measurement of the frequency of occurence of ‘pylons’ in 
ee of normal children and adults and of those with various types of mental 
daher 2 hat constitutes an unusual frequeney of ‘pylon’ would also have to be clearly 

; some of the illustrations of ‘pylons’ given in the text are not at all convineing. Finally, 


t : P a naan. : 5 
te whole argument is so wordy, diffuse and difficult to follow that it can be accepted only with 


Considera se icis ERNON 
ible see 3 v 
le s eptieism. M. D. VERNON 


mminology in Transition. Essays in Honour of Hermann Mannheim. Edited by 
x 7 ; 
TapEUSz Gryorer, Howanp Jones and Joun Spencer. London: Tavistock 
Publications, 1965. Pp. xix 4- 308. 45s. 
This Volume of essnys is a fit tribute to Dr Mannheim, who has done so much to put: eriminology 
siida.. academie map. It is, in fact, noteworthy that the majority of the contributors were his 
Ex ents and now hold academie appointments. Dr Mannheim’s own contributions to criminology 
Prob Covered a wide range, and it is appropriate that the essays in this volume do the same. The 
cent s of punishment and sentencing, prison and after-care, prediction studies and crime in 
ral A 


o the frica all receive treatment, : . . si sche i "- 
Gry gion Psychologist the two contributions of most interest are t hose y r Gibbens an TO 2 
Appio P Dr Gibbens diseusses the problem of classifying offenders in the interest of finding 
hi „Priate treatment, and also the application of the Mannheim-Wilkins predietion tables to 
gn Orstal research, Prof. Grygier, in a somewhat over-elaborate essay, expounds his con- 
Social Progression’, His argument is that we talk too much about "regression to a norm’ 
b ae another process which is of paramount importance to the criminologist. It may well 
We ie rn are pressures brought to bear to bring us back to conformity if we stray, but, when 
ang be, „"bollea or label ourselves as in some way deviant, we tend to pursue our deviant path 
Socio, Come more so—instead of ‘regressing’, we “progress away from the norms, and the more 
eceng, rowns upon us, the further we tend to go. This is, indeed, an important theme, as has 
bis; een shown by Leslie Wilkins in his book, Social Deviance. — — 
are the Mpossihle to mention all the papers, and selection may seem as little invidious, but there 
Brio o Papers of general as well as specifically eriminological interest. They are: two on 
Suny, ‘Sand One on White-acilie crime. Dr T. P. Morris writes about the sociology of the prison, 


the literature and drawing on his own researches into the social structure of prison 
Peary, Prof, Norval Morris surveys the history of imprisonment, and looks forward to its disap- 


in dE x : Fr; 

& ce iy ^3 "ne ‘4 S er- 
Steg © from the scene in its present form. This was a topic in w hich Dr Meme was Mp 
Spe «d ho Was also interested in ‘white-collar crime’, that is to say crimes committe by 
Stable men in tl Le » of their business. Prof. Spencer reports on his interviews with 
R " "sc BIDSSS: ; “id en 
Stin Men who were re for committing such offences. But besides this he raises inter- 
e an Sting about h ies ropriateness and efficacy of using criminal charges to control 
ges in d eia behavj x LEE ae men, illustrating his points by a comparative study of the 
Wise. Which m ed Us nz di i Great Britain, Canada and the United States. This 
Onopolies are handled in G 


à Aa 5 
r to ,Westion of what behaviour a society thinks fit to label ‘criminal’ and what they 


6i p 
Al with by less offensive methods. J. W. H. SPROTT 


N sP linquency: Research and Theory. Edited by H. C. Quay. London: Van 


alt Co. 1965. Pp. ix+ 350. 55s. i ehe 
ta, So en e, 5 A " " fessors of psycho Ogy & inois and elsewhere, 
a o, the ra, tributors to this book, five are profe n of what psychology has contributed, and 


However, this book is more oriented to 


n. Tea n “ua 
NON rip, | CT may expeot a sophisticated expositio 
of interest to psychologists is the chapter 


“ey t te, to the study of juvenile delinquency. 


a a cde 
in than Ca, to Psychology. Perhaps the best review 


h f intellectual measures in the study of delinquency. 

ar ? concerning the relevance © 3 i f ney. 
*9 ‘ly Surprisin en the book has a strongly transatlantic flavour. It would be invi 
S Gen. Psych. 57, 3, 4 
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i iant 
i ‚rite in a varian! 
A to compare the literary styles of the different contributors; some of re ne di 
p English language which may be irritating to British readers. W = ooh en yeah 
obliged to read certain American texts as a student, he developed a practice of making 


X i ight help in 
précis of the most difficult texts in order to absorb the content. Such a practice mig 
certain sections of this book. 


The chapter whi 


3 itled 
; ee Virt entitle 
ich may surprise many criminologists is that by Briggs and Wir 
‘Prediction’. It co 


: redietion does 
ntains the following observation: ‘The history of me oe peer = 
not include the development of any system of prediction within ‚the eontext A ip E ame of the 
which was itself trying to solve certain administrative decisions’. In view of um Such an 
parole board studies in America, and the Borstal Study of Mannheim and H K ars mean 
observation does not seem to make sense. However, by ‘predietion’ all that ee take no 
is the prediction of future delinqueney in children who have not been convietec i subject; 
account at all of studies of recidivism. This is indeed a novel way of a ah in content 
it entails disregarding entirely all the work with older offenders which is relevant bo: ; 
and methodology., J «6 many diso 

Criminology [a unsatisfactory subject to many people, because it enahrane al so 
plines, Sociologists, psychologists, psychiatrists and statisticians are all concerne 


this 
BE k such as 

are politicians, professional do-gooders and priests. All of them may criticize a book 

from their own point of view. N. 

Students, 


for 


ioned in tb! 

ntemporary psychology, a lot of work goes unmés tinge ^ 

asked. The section that deals with “The HENE ics. E 

gives a ‘broadly Psychological frame of reference’ in the form of eight numbers im to len 
gets a very small Paragraph here, but the whole arca of learning theory in rele 


hou 
; à oc ioned throug! 
quency, which excites Controversy in this country, is simply not mentioned 

book. 


The book is well 


Jis. 
"ence 

S T referen 
presented in the form of nine chapters, each with a separate 

t may provo a use: 


+4 ntionB8- 
: ^ its limitation: 
ful reference manual for students, if they are aware of its lim 


H. B. axes? 


‚9. Hall 
. Prentice 
sychology. By E. H. Scuzıx. Englewood Cliffs, N.J.: Pren 


n 
j i s. La% uP 
This book, fourteenth in the Foundation of Modern Psychology Series edited he wol. Eo j 
: a recognition of the Shifting emphasis in applied social psychology from the b a md? 
o ilio Organization, For the Tesearcher attracted by the possibility of combining e 8 on 
bp micro’ approaches to social questions, this can be an exciting and rewarding just PO out 
a meeting point of anthropology. ebomomice Psychology and sociology. But i i 
psychologist views the basic question of inte rtin the individual and the organ! ms 
lined in this excellent Primer by Prof Senate B pP. ior oe 
The author Introduces his Subject with a somewhat traditional definition of Org en of aby 
is ‘the rational co-ordination of the activities of a number of people for the achiev® em joa! 
ommon, explicit Purpose or goal through division of labour and function and throug e pio” 
of authority and responsibilit; W: us f. Schein analyses the par’ soleo" je 
problems of organization cz ithin these bounds Pro er — recruitment» " gor of 
training and allocation he ie Fath MEUM SU Den 


" c ic x QUE 
tes en ng Nchèin identifies these as Adam Smith’s ‘rational-econ o, a s ge? 
ayo's ‘social’ man, Go stein and Maslow’g : er d his 0 e 
: ow s 'self-aetualizing? man an :. devot 
which embraces aspects of the three Preceding assumptions. A third chapter 18 de 
and intergroup relations with emphasis on the means of dealing with conflict. 


` 
i 


| 
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At this point the author takes a new tack and deliberately moves away from the course pre- 
seribed by his earlier definition of organization. This, he argues, is necessary because ‘the 
Internal dynamies of organization generate forces which are neither predicted nor very easily 
Integrated into such a definition’. Instead he turns to the systems conception and in so doing 
Elves pre-eminence to the work of the Tavistock Institute of Human Relations, in particular 
Trist’s ‘socio-technical’ model and Rice's ‘open-systems’ model. Importance is given to the 
Study of the interactions between concern and environment. Finally, there is a chapter on 
organizational efficiency argued also in systems terms. Survival is seen to be the primary objective 
of the coneern, which can best be achieved through possessing the characteristics of ‘adapta- 
bility’, ‘sense of identity’ and ‘capacity to test reality’, regardless of function. 

It is not until the final chapter that one feels that Prof. Schein might have set out with a 
Systems definition of organization, no matter how messy. The last chapter should really come 
first. It is upon an awareness of objectives and effectiveness that the concern is built, methods of 
co-ordination developed, with their underlying assumptions about behaviour, and the organiza- 
tion staffed. The true sigifcanoó of historical circumstances can only be fully appreciated if the 
Concern is Viewed as an open-system. In a changing environment, the author notes, the essential 

uman Problems of the organization are to recruit and develop personnel with the kinds of 
E exibility and adaptability that are needed for survival. In this context, it becomes feasible to 
identify the assumptions which the concern should make about human behaviour. There is 
evidence jn plenty to suggest that the prevailing methods of control in organization are based 
upon assumptions of economic and social man and produce submissiveness and dependence 
among employees. These are human characteristics associated with ineffective performance in 
Change, By tradition, our social institutions have proved as restrictive of the individual's 
Pursuit of growth as they have proved helpful in meeting his deficiencies. The environment of 
; © Present day calls for organizations with systems for co-ordinating effort based upon assump- 
Ons of Self-actualizing man. k > "v 
rof, Schein’s book is also noteworthy for the clarity of its style and language, the judicious 
f research material, its chapter summaries and the printing in italics of critical points. All 
N, it is one of the best introduetory texts the reviewer has read. DENNIS PYM 


Personatity and Personal Illness. By G. A. Fouxps. London: Tavistock Publications. 


965. Pp. xi. 344, 55s. 
Clinic 


rociously ambivalent in their attitude to psychiatry in 
Benora] 


particular. They publish gleeful aecounts of the inade- 
lassification, while utilizing it as criterion for their most 
pressive ignorance of psychiatrie teaching on classifica- 

slotting patients into — t opns ise iu 
1us un ; it represents an intelligent attempt to integrate psyc hiatric teaching 
"ations with paychologieal (and logical) methodology in order to produce a rational and 
Assification system for personal illness—Foulds’s interesting replacement for the older 


Foul Y compound ‘mental illness’. 

55 central thesis is that personal 
9 establish or maintain mutual p 
“arily |? Point at which various psychiatr 
ef anifosts all the characteristics of ear! 


al Psychologists often seem fe 
and to diagnostic psychiatry in 
d illogicalities of psychiatric ¢ 
tests, They often maintain an im 


t 
t 
> W ; É p 7 
book is m “ earning their daily bread by 


Obseg; 
e 


Acies an 
. Asupe, 
ion, ed 


illness lies along a continuum defined by an increasing 
ersonal relationships. 'The stages within the continuum 
ic groups have come to rest, but each group neces- 
lier stages along the continuum; the four stages 


^ i ties), integrated psychoses 

( ;, ATO Den: i i ths), personal illness (neuro sche 
le hic. i e UN disorders Cem disintegrated psychoses (other schizophrenics). 
ap is urged th ives and qe: = ns should differentiate between personality types (which 
e "elatis. at psychological descriptio rib personal continuity) and psychiatric syndromes 


(Whi e : i rese 
Ich Y unchanging and which represe " i ‚een the traits of personalit; 
And th tend to change and represent disruption and ‘illness’). Betwee p y 


S i i > which define the content as opposed to the 
Mann . AES and symptoms of illness lie ‘attitudes’ which de p 


er 
Ty, . of behavi " P 
tat iin... Ar linical psychology are explored and experiments with 
b ts y ;Blieationg of such an approach ini v (fhe Hyateroid Ohsessvid Questionnaire, Foulds’s 


Unit: Ich Operat: ategories 
la bin, Perationally define the categ 
Argon, ness 5 Bee zi 22 Runwell Sign-Symptom Inventory 


sistent with the rationale. 


) are reported. The results are 


29-2 
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The weakest section of the book is the final ehapter on implications, which ventures into the 
field of aetiology (though even here Foulds’s imaginative style holds interest ). Laing, for example, 
is criticized because ‘the apparent gibberish that schizophrenics talk to themselves when not 
aware of or not concerned about being overheard' is difficult to bring into line with Laing's 
notion of schizophrenia as a strategy. This kind of comment misses the point that Laing sees 
schizophrenia as a Strategy totally involving and committing the schizophrenic, not a stratagem 
to be taken up or put down at will. : 

The classificatory focus of the book stems from Foulds's assertion that “actiology must wait 
upon nosology’. This is a chicken-egg assertion, since neither condition nor process can be well 
defined without reference to the other—they can be viewed as opposite poles of the same super- 
ordinate construct. Thus any exploration of process begins (if only implicitly) by defining 
categories of conditions; equally any description of conditions suggests a process whose para- 
Ten define the condition. It would be interesting to know how many daft classifications of 

lood were extant before Harvey settled on the notion of a circulatory proc ee 
the Dor : s u c maintain interpersonal relationships urgent 7 pie ond 
question why did they fail to maintain interpersonal relations and what inspires the establis 
ment and maintainance of such relations?’ Why should we await nosology rather than see it an 
aetiology as related and relatable constructs ? il = 
NS eli. M to take refuge in tautologies like ‘constitutional predispositions 5, 
ieu ge en iei seek a more intelligent and better elaborated a P gin 
€ à £ F ik 7 "y " ang i c ‚ledge 
rather than magi Paying it lip serge io mont of oe F rien phig ain 
£ > » particularly in his more discursive 
ing a book—not merely a psychologist compiling one. 
D. BANNISTER 


The DM Eysenck Personality Inventory By SyBIL B. G. EYSENCK. Tondo 
niversity of London Press. 1965. Manual. Pp. 15. 3s. Questionnaire, "€ 


1, 19651 


and 
ished 
ou 


The Junior E.P.I i 2 - " " a 
56, 329-30). The Pe a modelled on the E.P T. (review by A. W. Heim, this Journa! 


en Scales, and 12 
on the basi inei | 
2i UD, el components analyses for nine age-groups (7-15 years), averaging ^ an 
girls Separately, with a Standardization of the chosen items was carried out for Boy 
ET ei = igi atly larger groups, plus a smaller, not altogether representat ive nd 

e published norms show, for E, a slight trend up and then down pula for 
ie E. e ES oys and girls; for N, an upward trend for girls and a downward tre 

orms considerably lower than the girls’, except at age 8. For ine 


: oast 
etx ard trend for both sexes; at age 7 the mean L scores are 98 


tems 
ae or? 
(or the 


indicate not lies but act; 
The interpretatio 
priggish, if Preferred) than those 
author in relation t ] 
Split-half and t. S observed negative correlations at some ages, between L and 
I est—retest reliabilities are quo E den 
n is pex 
seems to confirm Mrs Ey; n S$ Satisfactory for the E scale in the lower age Tans vor! 
scale is of questionable appa » 5 à propos of the factorial data, that t 
pplieab i 
VT \eability before the age of 9 or 10—the evidence inggah P there Tb 
ntatiO” ipo 


ual lower ineidence of the behaviour in question among dab 
at stable children are slightly better behavec 


" . . p e ii 
Who score high in N. (A similar point is in pe c of? 
dal valt? mis 
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Personality could help the educational psychologist as well as the clinical psychologist, both in 
his Practical work and in the conduet of experiments; there are few areas of performance or 
behaviour where personality is not likely to be an important variable.’ This seems to imply a 
very narrow conception of variation in personality, one which goes little beyond a sealing of 
behaviour which would be very apparent to a psychologist who had in fact seen the child he 


Was studying. 
B. SEMEONOFF 


Mental Retardation: A Family Study. By Exizanera W. REED and SHELDON C. 
REED. Philadelphia and London: W. B. Saunders. 1965. Pp. vi+719. 115s. 6d. 


In this very large report an attempt is made at total documentation of all the relevant facts. 
wid Otimataly 630 pages are given to exhaustive accounts of the families of all the probands, 
one sigue charts. There is in fact enough detail in these pages to permit other workers to test 
nn of their own on this material: and it is greatly to be hoped that this will in fact 
ta field work on which these pedigrees are based seems to have been of a quality to support 
ee een Superstructure. The original investigation on which the present work was based was 

lect: on from 1911 to 1918 at the State School and Hospital at Faribault, Minnesota, under the 
aecessibi of the then superintendent. The workers concentrated on the families of patients with 
Patiente © addresses; and there is reason to think that this sample was fairly representative of the 
Studied. d whole. The present authors then went through the records of the 549 families 
an; E E uring tho period 1911-18, and selected a subsample, of which all members would have 
19] Los d of 69 or lower, would all have been in the institution at some time during the period 
authors” and would have no history of having had at any time an epileptic convulsion. The 

i S were finally left with 289 probands. The widest possible use for information-getting was 
of 5 e of Social ageneies of a variety of kinds. School records, including 1.Q. scores, were of course 
fi ar eial Importance and value. The first task was to follow up the probands themselves, and 

Out their Present status and condition; the second was to trace all members of their families 
"elati. first, second and third degrees. A remarkable feature is the great co-operativeness of these 
ref, ‘Ives In answering questionnaire blanks and in helping otherwise; very few correspondents 
Sed to ang ver anything. The number of individuals in these families reaching adult life, but 
h Otherwise no useful history, seems to have been small, but does not seem to be precisely 
h d. For Statistical purposes, all persons not positively known to be retardates are assumed to 
een normal. One can therefore rely on all estimates of the frequeney of mental retardation 
9 relativos of probands as being underestimates. The total number of persons investigated 
217, 


le Conclusions that aro based upon this work are interesting, but do not go very far. One 
Suppose that there is a good deal more to be got out of the material available than has so 
289 merged, However, the following findings are of interest: Of the first-degree relatives of the 
ang Obands 28 per cent were mentally retarded, among the second-degree relatives 7 per cent, 
84 In the third-degree relatives 3 per cent. For certain purposes the material was classified into 
Pro} © ands in a primarily genetic category, 55 probands in a probably genetic category, 27 
The ands in a primarily environmental category, 123 probands in a category of unknown causes. 
hay, Widence of retardation in the various classes of relatives differed markedly, as one might 
dy SXpeetoq. between each of these four categories. A special study of retarded persons, 
Show Sring 1450, not probands or in the immediate line of ascent or descent from probands, 
the ed that 43 per poh of them never reproduced; this was despite the fact that very few of 

115) had ever been institutionalized. From studying the families of this sample, useful 
ie, W. " genetic counsellin could be provided. Assortative mating between all spouses of known 
Lh Miei ata very high pe with a correlation of 1.9. values of + 0-46. Perhaps en of the most 
y th. ing results of the investigation was the resolution of “Cattell’s paradox . This is stated 
Authors as follows: ‘It has been well established that there is a negative eorrelation of 
tac =OS between the sino of a family and the average 1.Q. of the children in it. The main 
“tions to the si d strength of the correlation come from the many small families with 
"n n having re = e intelligence and a very few large families with children averaging 
van LQ. of ees correlation was confirmed in our study. A possible consequence of 


454 Publications reviewed 


this negative correlation would be a gradual drop in the intelligence of the population d 
generation to generation. The failure of such a decrease to be observed provides us with ‘Catte E 
paradox’. The authors were able to show that, in theirsample, the phenomenon could be accounse 
for by the non-inclusion in the data analysed of the childless members of each generation. When 
allowance for this was made, it appeared that the lowest 1.Q. group of persons produced the 
fewest children, and the highest 1.9 group the most children. r ho 
In their final chapter on the implications of the study, the authors turn their attention to th 
i i at genetical causes account for most of the D 
causes playing a smaller role; the part to be ei 
, €.g. the insufficiently stimulating upbringing given ios 
rprivileged parents, can only account for a very small proportion of cases. 


"dens, ELIOT SLATER 


: ; t£ and 
Factor Analysis of Data Matrices, By Pau Honsr. New York: Holt, Rinehart an 
Winston. 1965, Pp. xix +730, $15.00, 


‚and 
ers gave factor analysts renewed vigour and the sms 
ave emerged in the past decade or so are van e new 
pment, the need for a comprehensive book in which t "Horst 
nged in a systematic Way was great. In large measure this book by ve his 
» few people are better qualified than he to write it. Not only A aite 
u ctor analysis been extensive, but his very expert knowledge of n 

i € Subject, was an essential qualification for the task. 
ix parts. The introductory part contains four chapters. In 


yO 
: "s ved by tW 
ctor analysis and i ications se . This is followed PY ? ol 
chapters on he ean on M some of its applications are set out i chnic 


both 
y with 
Lich # 
«cet which 
as his own individual approach to the subject W^? un- 


the first 


E include: '; 
t IIT deal largely with computational methods. These inc here # 


orst discusses it 
includes chap. much greater detail than an 


M E e 
‘scaling? and ‘imag analys tegory sets’ (what might be called three-dimensional t¥P° 7 ctor 


t fac 3 
is’, T x ims that te 
concerned d he latter concept is due to Guttman, who clai „ima of 


from all the othe new Er E 


e : e 
to this Important, development k on estimating factor loadings, though Horst do 


re 
Part V deals With tho si r roce OUT 
Analytical methods of rdi le Structure concept and with factor transformation Pati entio 
` but little is giv E 


en to obliqu >in particular the varimax method, are given speci® here to fic 
more sophisticated wort © solutions, It is to be regretted that no reference is made of sp® ro 
hypotheses about Fact of Anderson and Rubin or Howe and Lawley on the testing be rae 
The chapters in fherwl Patterns when some of the loadings are postulated a prior? i the Tp 
SE atas sen d are devoted to special topics, for example, higher-order ao ris? +p? 
multiple sets of varia niea] Tedietion, and the complicated problems la e 28 pet 
book is a bit disappointing; ba; ia analysis being a specia] caso, Unfortunately; ! e 


nn. 
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menter might justifiably claim to have found the same factors in replicated studies are never 
Squarely faced. 

The book concludes with an appendix, of 119 pages, containing Fortran II programs for most 
of the methods of analysis presented in the text, 

It is impossible in a short review to indicate the amount of ground covered in the 600 closely 
Printed pages of straight text in this book. Many tricky side issues which have troubled students 
for years are clarified. For instance, it is shown how the analyst may work with raw scores, 
deviation Scores or a combination of both. Special problems presented by variables which have 
true zero Points, and those which have not, are discussed. Ipsative measures are dealt with. The 
| effect of centring matrices by rows or columns is examined. The industrious student will find 
| Information on a wide variety of detailed points. But, leaving detail aside, what general assess- 

ment of this exhaustive treatise can be made? 

Perhaps the main point to note is that the book is written, as Thurstone’s classic books on 
factor analysis were written, from a mathematical rather than from a statistical viewpoint. 
Sampling theory is barely mentioned, and the valuable contributions of mathematical statis- 

icians to factor analysis are virtually ignored. Each matrix of data to be analysed is taken as 

8lven, in an absolute Sans. The nature or size of the sample on which the data are based do not 

neem to concern the author, nor do they directly enter into considerations of rank reduction. 
This lack of concern with sampling problems is typical of the psychometricians! approach. By 
ignoring the dificult problems which arise in trying to assess the stability, precision and relia- 
ility of the results obtained by his techniques, he can proceed with his model building unimpeded. 
ut this is a dangerous philosophy and the difficulty which factor analysts in the past have 
9Xperienced in trying to replicate each others’ results is in large part a consequence of it. How- 
ever, the user of this book will probably not go too far wrong if he confines the methods given to 
"ta obtained from very large samples. A. E. MAXWELL 


4 Source Book in the History of Psychology. Edited by R. J. HzngxsTEIN and E.G. 
Borıng, Harvard: Harvard University Press. 1965. Pp. 636. 100s. 


Tt will have taken courage fora man of Boring's learning to confine himself with his collaborator 
N this book to more or ee well-known figures. The twenty-five thousand or so English-speaking 
Members of our unhistorically minded profession Tiele yar have made a different selection. 
SVérthaless: at Im start, this was what we needed. 
Prapa jack iie ku eier applications of our seience during the last generation 
o aro Apt to forget that our present has a past; and that many of the ‘obvious’ statements of 
ur text-books Es and often not so long ago, involved impossible-seeming problems. As an 
Xamplo, one ma en the ante elementary fact that, while the retinal image 1s inverted, we see 
? Worl the ‘ri n ER up’. Even the writer’s revered teacher Dodge, who died in the 30's, was 
Puzzjsa by this cda ghe is not a problem. Any first-year student of today is liable to mutter 
d* Mb > and think he knows. But which of us, not being B ede pe. tes d. 
great Kepler (1571-1630) and the man whom Locke called ‘the learned and wort zo + 
lyneux: (1656 1608) who posed and first solved the problem? The relevant passages are = 
89_ 3), and ee m they make. One can see what a of mind ks 
te, Al care Wero displa ed in raising and answering this question, so e cei y " 
h ason wh P. y ld study the history of their subject is to realize what difficulties 
avo lus p chologists shou id how many of the great have worked to overcome them. 
of lenti Bit Fahre | p am Book is, then, a roster of ca € rinde v rmm 
Or p. Nee for more fem: 2000 years. Of course, by no means al bes = = PETS Mina off. 
that matter j thin else. It is barely 200 years sinas thagu de : p Bi = modas. 
Ay 8h the ( aie oe A mewhat more advanced in this matter tha s 
o reeks were perhaps so: 


e; 


or 
Was the 


Mo 


i i i d f the sciences, 
i ing. Aristotle, the inevitable for so many o: 
mite owt T Medeae io i RE John Locke, who did write a book on Human Under- 
RON dcin oo dai = = hearing, Kant, Hartley, Berkeley. They are represented by 
B “3 P es ee ranslated for the first time. (I liked especially Miss 
ri Chosen pieces, some of them trans 


sing: dvantage of these people's labours, yet 
t S wor ; lay have the advantag t 3 
ity Hirn - While, of course, ks rcs e were able to look direct at nature, neglecting 
Ciim. an en een Runs sense of the familiar. To Cattell it seemed clear that an 
S what seeme: 
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refore, in order to 
intelligent person is sensitive, quick, has good Los wear ar 2 2 ie and; 
quantify human intelligence one should devise tests of such qua i d , - vien pom pt EA 
so to speak, there you are! (pp. 432 ff.). But along came ge ES, u j : Sn processes’ 
‘What we want to know is not what scientists may tell us are the more mpo iok we EHOW 
which characterize a person... we want a rough estimate of certain qualities in P i adnod dise 
(believe us!) people differ’ (Binet and Henri, pp. 428 ff., 1895). Binet and Hann sm 
regarded possible theoretical findings but it had the advantage that it worked. s abiit 
The history of psychology contains magie names. Important passages from many ee the D 
reprinted in this book, which is really a compendium of ideas for research; for onc : dmt 
comfortable feeling when reading it that there are hints whose import one does not yc Wed For 
There are names also which one knows, but whose work one has had no chance Eis Busini 
example, Sechenov (1829-1905, pp. 308-21), whose name is held in high respect byt E objective 
as the precursor of Pavloy and Bechterew and who has been claimed as the father o Nc 
psychology and thus of Behaviourism. Sechnenov has some 12 pages. There is m empto é 
paragraph by Weber on the ‘moon illusion’ (pp. 34-5). There is the great Helmholtz. 
so many sciences, for whom it is said the :stoscope Of Whi 
passed through Berlin, A personal friend of mine invented a new type of tachistose PR ndi d 
he was very proud. Years later he found the principle casually mentioned in a his instru- 
Helmholtz's. It was Helmholtz who said he would have sent back the human eye = i jis doubt 
ment maker because of its many faults. If he had been present at the creation he wouk 
have sent it back to the archangel in charge. Helmholtz is here in 25 pages or so. 


7 »ners 

3 op space Ditahghe 

And so on, with more names that ought to be dealt with but cannot for spacc son his 
Wundt, Galton, MeDougall, i 


among many. The senior psychologist should fnd a Panelist: 
bookshelf for Herrnstein and Boring's book. The learner who reads it may say, wath t p lot that 
‘Thave a goodly heritage’, May he continue with the Psalmist's prayer to maintain MT 
has fallen to him. (The late) G. HUMP 


s carriage 
d : ras blown when his cart 
warning silver trumpet. was blown when dh 
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Basic Psychology. By H.H. KzxpLEn. London: Methuen. 1963. Pp. xii 4 79 


Here is yet another larg 
provide 
ledge 


] „pose 18 E: 
introductory text-book of psychology. The author's PeP know” 
t that not only covers the length and breadth of payohoing 5 suitable 
me depth of understanding’. The book is also intended Lo inten 
a re reading Psychology only for one year and for those a the writ d 
Specialize m psychology throughout their three years. A related and laudable aim of ded to re? 

ced study of psychology able students who originally inten : 
Psychology only during their first year. "them quest? i 
f the book are based on two major assumptions, both of the p 5 


» expose’ me 
» before learning any psychology at all, students should be expos“ | oim 


" st" r 
i ‘ticular brand offered iS © jur 
plified Nicdon 1» im a and theory in psychology: the particular brand bebas S ie 


E 5 Spence, The sec i 
into two parts: “basi ond is 


mental principles of behaviour operate in dosi pro! phe 
h as learning and forgetting, verbal ee oy 
» which show how the fundamental principles js di B P 

: ve are assured * ast = in terms n 
radiate from the inner core of We are assured, ‘can be best understood in on d 
of the book are divided i N 


OC * al 
i 2 ifi metho’ pic? 

ion in = SIX parts: firs Y ters on scientific js 
explanation i Psychology ; ¢ es En s first, there are two chapte: 


i sychology, 9? ü jap 
methods and on the biological ea ei id, d pe m Snap um 
on the basic and ‘complex’ Psychological een vie mentioned s nex ipo i Mw p 
on personality, abnorma] behaviour and social peyeho zy respectively; and Po 70 = in 

gical testing and on applied psychology- The yoforrod and 
terms used in psychology, a list of the publications accural™ ‚nat 
Subject index; all of these are, generally speaking» ^ snc gpa? 
elf conforms to the high standards of technical €X o ra” 3i 
we have come to expeot of American introduetory text-books; the price is within t® 
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has become customary for such lavishly produced texts, and indeed is slightly less than that of 
Some of its competitors. 

Inevitably, complaints will be made about the omission of favoured topies. There is, for 
example, no reference to work on short-term memory or to the current controversy concerning one- 
trial or ineremental learning, which is surely strange in a book which emphasizes * basic processes’ 
and the virtues of the experimental method so strongly; British ‚chologists will find odd and 
exasperating the solitary reference to Eysenck and the complete failure to mention Broadbent. 
Some readers will have doubts about the theoretical orientation, even bias, of the book, which 
is an interesting mixture of the ideas of N. E. Miller, Skinner and Spence, although most will 
admire the consistency and ingenuity with which they are used. Others may be forgiven for 
Wondering whether a “further plush and expensive introductory text-book is really necessary 
When so many others of similar qualities are already available. Nevertheless, here is a most 
Impr ré; comprehensive and reliable text-book, one which will certainly challenge the 
hegemony of such old favourites as Morgan and Munn. G. W. PILKINGTON 


An [ ntroduction to Psychology. By J. O. WurrrakER. Philadelphia and London: 


Saunders, 1965. Pp. xxiii + 631. 52s 6d. 
Students: Workbook. Pp. 224. 23s. 
This is another introductory text to add to the ever-growing library for the beginning student 
Psychology. It will fulfil the author's explicit intention to provide sufficient material for an 
attoduetory teaching course, and refers to much interesting current research which may stimu- 
x € H * r ies is se 
ate good students to look further. The inevitably superficial treatment of many topies is offset 
y referenco to specific parts of more advanced texts. The bias of this book toward social psych- 
Slogy is shown in the greater coverage of social psychological issues than is normally to be found 
> introductory jr by the social slant to the treatments of motivation, emotion, percop- 
lon and en | i 
the development of behaviour. : UN 
st The book is divided into seven parts. The first relates psychology to omen a ne Ar a 
i i j iti r ; is d introduces the basic 
Udies, deseribes the professional opportunities for psychologists an s 


in 


Wsiologi — " ehaviour. 
ti The plien! and cultural determinants zn part of the book include temperature regula- 
rs respiration 6x orator drive and drug addiction, as well as the four basic drives. i 
apto, on Mini er na an introduction to some of the complex nn sain. rn 
con? human behaviour “Part three, entitled Adjustment, contains chapters en and 
ni et, mental health aud abnormal behaviour, and readjustment eg re aly x ids 

1° section on learning aud retention consists of two chapters. The first, sre (i pi es E 2 
Ex : Tiefly With aun conditioning and more extensively with ar. E = 
Bai there is relativel ; little discussion of controversial issues and u ran rir tm 
aq p actory to have mol some of the space given to an operant condi nn : y TH 8 

letio, Be a ıch as the incremental character of learning. The 
Seeonq ^" to describe fundamental problems su 


i i i es a description of programmed instruc- 
tion " Chapter, Human learning and retention, includ P 


| Wansfe, sat qe à , 
he ab pee ee ppt ^ onsists of chapters on thinking (con- 
ip, d fifth i nitive Processes, c el n B (eo 
Late by ek er = the sensory basis of perceiving eine b. hes 
ap, * and R. L. Ser, t) and on. perception. Bartlett concentrates on iere i apera 
an aches is "ule me are Bruner's experiments on a ee on S os 
of nis of thinkin y pua of information reduction and Jeeves and nies s pes Ron ns 
tonte Subjects dae po roblem of discovering relations between ev ier — ge 
thin Sa persistis => = ws upon Bartletts’ distinction between pe e i > > 
in and t} B i SERE pe ‚een thinking and perceptual-motor skills. he seco I 
secti a rusas aS t of the sensory basis of perception. The aecount 


C lon gi 5 tory accoun! 7 i 
ae pen s is cus ry. TI apter provides an 
markable a od En ness phasis on audition than is customary. This chapter pr 
r its greater em s 


[-j 


s ient i ions chapter. The third chapter in this section 
Seri ad osse] ] foundations p 2 
(ing ties Be i. to the earlier biologian erception including the development of perception 

u ected phenomena in visual p 


; ' of tio 
“Pon ting Cultural differences in perception and language) and the dependence of perception 
Onai: 


“Stimulus variables. 
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Part six, Individuality, contains a short chapter on quantitative methods in nar p 
(contributed by Prof. R. B. Meade) and chapters on individual and group differences S olds 
personality. Meade's chapter introduces the basic notions of frequency distributions salu 
parameters, and of correlation, but its position might suggest to the student that ste à alld 
analysis was only necessary when studying individual differences. A separate section el 
Methods containing chapters on methodology and quantitive analysis would perhaps be a us 
addendum to this text. -ovide & 

Muzafer and Carolyn Sherif cover social behaviour in two chapters, which should provi ion 
sound introduction to some of the main issues in social psychological research and prepare 
Student to deal with more advanced texts. ters 

While this text covers the topies needed in an introductory course the standard of the depen 
is not uniform. For example, the chapters on learning and perception are more Sie s ap: 
those on social behaviour, individual differences and personality and the sensory bas dnd in 
ceiving. In contrast, Bartlett’s chapter on thinking is more advanced than one might exp 
this type of book, hapter 

The contents provide useful chapter outlines as well as chapter headings, and each y itl 
mary of the main points that have been covered. A glossary is provided WO", 


oe ant. Systematic 
"e, should be of great assistance to the beginning student. adis 1e 


identifying the status of a particular cross-heading. ter with 
i orkbook containing five tests for cach chap stions 
answers supplied at the end of the workbook. A weakness of these self-tests is that the a some 
sometimes allude to specific wordings from the text rather than to principles, and there 19^ 

tendency to overcue the correct answers to true/false aud multiple choice questions. 


X118. 185.; Language and TP 
By Joun B. CAnnorz, 1964. Pp. x+118. 12s. 6d.; The Nature of Psycho? 


: oder! 
Inquiry. By Ray Hyman. 1964. Pp. xi-- 116. 12s 6d. Foundations of M New 


Psychology Series. Edited by Richard S. Lazarus. Englewood EUN 
Jersey: Prentice-Hall. 


stud 

Ty Courses it would be of i d beyond the means 9 

Prentice- i e of mammoth size and beyon: pu e5 
aden very sensibly opted for different authors for the separate chapter or aot 
that it cre Paper-backs (the volumes are also available in hard-back), and the a whi i oot 
a - d pott for teachers to make up their own text-book by combining. 4 of 
important bein “ers This solution has many advantages, and some disadvantag™ ea pc? 
a inis is to ni At topies which fall between volume titles tend to suffer; and the book: oct 
language and thinking seemed by the title of the book. For instance in Carr pen 

e à n- 
of thinking are underweighted, ^de together, het ig — Oe firs = vi 
Nevertheless, the sor; 2 : : :oug that” safe 

undergraduates and a ee whole is of a high standard and it is already obvious suco uu 


Ww 
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dents, and, as one might expect from this author, it is lueid and surprisingly comprehensive. 

t is weakest on the aequisition of language, but does include an introduction to Chomsky. 
Although the author quotes the work of Oléron and Furth on thinking in deaf children, and, in 
an excellent section on individual differences in language ability, introduces the reader to the 
aphasias, Carroll nevertheless regards language as of paramount importance for thinking, There 
's however a good critical section on the few rather negative experiments which have attempted 
to test Whorf's hypothesis regarding the effeets of differences between languages. 

The third book, by Hyman, is in some ways the most interesting, and probably the most 
difficult, Ir is likely that final-year undergraduates would find it stimulating. The author has 
concocted a mixture of history, scientifie methodology, psychological insight and deflationary 
Criticism which is very refreshing in a book with a rather forbidding title. The last three sections 
9n “proce sing the data’, ‘interpreting the data’ and ‘communicating the results’ could be read 
With Profit by many research psyehologists. Perhaps Hyman really had such an audience in 
mind. Some of his digs at famous psychologists suggest this, for instance when he quotes his 
hero, Claude Bernard, to demonstrate Skinner's lack of wisdom in using averaging techniques. 
roughout the book there is an excellent, and not esoteric, choice of selections from published 
ork to illustrate the argument. 

"hen this series of books is compared with some recent introductory texts, the abiding im- 
Pression is that it demonstrates an unusual combination of catholicism and rigour, and of his- 
Orica] sense 


and looking forward. B. M. FOSS 


4 Behavior System: an Introduction to Behavior Theory concerning the Individual 
Organism. By C. L. Hutz. New York: Wiley. 1965 (science edition). Pp. 
Vili +372. 175, 
Hull's Principles of Behavior was written nearly 25 years ago. The dust created by its 
Diblicatjon took long to settle. On the other hand, his final essay on the application of the hypo- 
tico-deductive method to the analysis of behaviour, A Behavior System (1952), made only a 
RIS impact on psychological research and theorizing for, although it contained some important 
Wy "ons to the enrlar set. of principles, the original array of concepts was Jefe unchanged. 
d have now re-issued this volume in a moderately priced edition: the book will surely find 
thes? in the library of experimental psychologists whatever their field of interest or their 
retical Persuasi . 
= D this Ken Damp formulated in Principles of Behavior (1943) for the analysis of very 
Th Ple Stimulus—response situations were extended to complex forms of pied RM 
Ca Years 1943 to 1952 saw a systematic attack on the problems of quent sow Bed esta con- 
otv "abit Strength. Hullargued thatsuch quantification would open the door toara ica en 
the > theory to cover not only individual actions but also the variety aie > Bid h form 
beh, Atrix Of social behaviour, since it provided a common BL ‚orsca S; or the disparate 
aviour categories which are informally gathered under the un ne : (includi dieit 
qua, = Introductory chapter surveys the 17 postulates ‚and 15 corollaries (i E ng ims 
n ative expression) and their application is discussed in the subsequent ten chapters. Here 
Syg Stateq lag SS ich he believed to be logically related to the basic postulates of the 
i “tem, omens Which he imple trial-and-error learning in a lever-pressing apparatus 
a to S an Est topics discussed selected responses: the effect of massed and spaced 
als On tri © differential strenge PE uisition of simple diseriminations: the learning of 
able hen EA ka of alternatives; the nature of een = nn 
"nap? reference to i se intensity dimension; the problems of stimulus compoun = ti 
nts Sis of igher-ord eee: iour like foresight, knowledge, expectancy and purpose in terms o 
ha; dating or er ehavio! he stimulus consequences of such antedating goal reaction, 
of ely the Boul zoaptibns fant the ent of simple behaviour chains consisting of responses 
iden tie Pure stimulus act; the developm de up of responses widely differing in topography, 
s lev : Structure and ‘also: Gr om me aa jumping; the analysis of approach and with- 
n al fr Tessing, running, chain Pie bohavior in space?) under relatively free choice 
ton bio T Objeets in the e anaes space under constrained conditions, e.g. maze learning; 
P lem " Je analysis of behaviour u edam as a special case of conditioned incentive. 
: Are 7 oe rue pope ee the language of common sense and of pre-Hullian 
Indicated Hull did not tr: 
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: = r he concentrated on 

i sti sr learning theory. Rather he con zu 

into the language of stimulus response g : : ^e uocem 

c ine M what extent a quantified set of concepts could elucidate eh ipo 
Stoned differently, Hull believed that qualitative differences may turn out, upor 3 

differences in degree only and may 


thus be expressed as locations on a continuum. 
A recent reviewer of Hull's contri 


7 tin 
bution to the development of psychology ea aee 
terms of terminology (concepts) and in terms of important intensity a a aan often been 
Hull kept close to Pavlov. In fact his contribution was far less original thar Iren nal: 
claimed. Hull’s attempt to cast Pavlovian concepts into a formal nyetop : recognized by 
laries, theorems— must in fact be regarded as a notable failure and has "oben let Hull drop 
many of those most strongly influenced by him. To quote, *a Pavlovian might nay ‚emember that 
his (drive reduction reinforcement) postulate, forget his ambitious mathematic e pee he would 
he has a nervous system and he will be one of us’ (Razran, 1965). One might ar rm U.S.A. its 
also cease to be Hull and the development of contemporary psychology in 1 xperimental 
theoretical orientation, its emphasis on method, quantification and sophisticatec eae greatness 
design, would surely have taken a different direction. This is Hull's hy gene gratitude 
in the history of psychology. As an innovator he left a legacy: many have P the exten 
and others disappointment at the size and quality of the estate, but few would gainsay 


WITZ 
nn s 3. HURV 
of his influence and the breadth of his vision. H. M. I 


ford: Pergam 
Attention, Arousal and the Orientation Reaction. By R. Lvxx. Oxford: Perg 
1966. Pp. vii-- 118. 355, 


This is an eminently readable 
Workers, Tt effectively integrate; 


pritish 
book about an important topic, relatively i maed o! ore 
s a complex mass of data, mainly from is Mg v UH torture 
laboratories, and serves as a splendid introduction for those who are daunted S ah Dr Lyn 
Prose of the translation of Sokolov’s Perception and the Conditioned Reflex, from nah the rendo 
borrows heavily. Indeed, the present volume can be regarded as a primer from es and the! 
can graduate to the original works on the orientation reaction of Pavlov and = of the relev@? 
colleagues and view them in à more comprehensive light against the background o 
Western activity also discussed by Dr Lynn. 
Given the orientation reaction as 


;ganism 
he orga ^. 
upon perceptio 


a qualitative phenomenon, i.c. the response x Md iS e 
sibly significant change in the environment, the next P blocking p. 
8 use peripheral physiological indiees—PGR, alpha- pm specific E 
sodilatation, but, as is usual with these methods, pe 1 The. 
not always accompanied by alpha-blocking and wel soor 
not particularly valid and, although much of the work ES to overc? 
i$, some recent, factor analytic studies are considered which appes 


. n i ra E s 
The Phenomenon is viewed from several aspects. Ontogenctie studies show it to 
maturational and le 


arning factors, 
p the scale, the 
ation reaction is a ne, 
Dr Lynn it would no 
has not fully occurred if an orienta: 
stimulus, even though there is no beh. 
of the orientation reaction, this su; 
especially in the Study of individual, 
concerned with Physiologie 
tion and other properties, ynn could profitably have expanded his review: io tp 
discussions of the various theorie, : 4 back I a 
at times is frustrating, T f " 
original papers—whie| à 
there are at least two sta, 


scale; the further u 
that the orient, 
discussed by 


“on Je 
x m ded 
iserimination "on 
t seem unreasonable to suppose that discrimine i 


is} 
< 
S 

ww 
w 


5 syS 
í n 
T i T arousing mechanism and a cortical ee 
hippocampus is probably impor > together with the afferent pathways: ear- 
back loops everywhere and the Situation, as might have been guessed, is far from € 
gives one hope, however, that order is almost ready to Spring from chaos. 
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The most. fascinating chapter is the last, where individual differences are considered, albeit 
fleetingly due to the dearth of information on the subjeet. Here is a positive goldmine of re- 
Search projeets. One is left with the urge to rush out and solve the problems left hanging so 
tantalizingly in this book. Investigations concerning personality correlates of the orientation 
reaction, and physiological measurements taking into account the general activation level of the 
Organism—a factor which appears to have been overlooked—are two of the most important 
which Spring to mind. In fact, one of the good things about this book is the number of experi- 
ments it Suggests; it should be on the shelf of all persons interested in human behaviour, especi- 
ally those concerned with personality and learning. 

Tt may seem churlish to criticize at this stage, but the assertion on p. 77, that the cause of 
eIstractibility in mentally defective children is that orientation reactions are given to intense 
relevant stimuli, is a bit hard to swallow. The orientation reactions are a manifestation of 

'Stractibility, but hardly a cause. However, this is a relatively minor point; on the whole Dr 

ynn keeps up the high standard set by Gray's volume on Pavlov’s Typology, in this series of 

Tonographs in Experimental Psychology. He has made a not insignificant contribution to the 
fort of linking East and West in the scientific investigation of behaviour. W: L HUME 


Brain Research. Vol. 1, No. 1, January 1966. Elsevier. Issues to appear monthly in 
two volumes per year.Subscription £5. 12s. 6d. per volume. 


, The Stated scope and purpose of this new journal is to provide a medium for prompt publica- 
'On of articles in neuro-anatomy, neurochemistry, neurophysiology, neuroendocrinology, neuro- 
‘armacology, neurocommunieations, behavioural sciences, molecular neurology and . bio- 
Perneties, It is intended that it will contain not only research reports but also eritical e elei 
it ^4 Journal forms a companion publication to the series of books Progress in i Plinio 
» n Supposed that psychologists may gauge c aes interest in the new journal from 
Value the rei in the ‘Progress’ series of books. . 
2 1e first oA niei e bar Rs. de no papers of a directly psychological nature, although 
“ral Will he of use to those working in the field of physiological psychology. "—( 
bo, 5 to be hoped that the presence of some well-known ue hu una i en 
ensure the publication of papers which will be of more than peripheral i 


Slogists. PETER VENABLES 


pet Theory: An Experimental and Systematic Approach to Behaviour. 
Y Harry Hutson, New York: Harper and Row. 1964. Pp. 732. 81s. 


^ i i in 1924 w he author of this ambitious book, 
Prop NOtior i its start in 1924 when t s io : 
oyo ` Harry nen pes B. Judd, found that in some rw day ele 
addigi Go b ^ vs, and its striki ! à lt > 
ee user posee erre es appear to violate the ee is 
ane by, nomas Young, which showed that for simple Loser rd ja of the basic facts so 
a ation me x spectral ber eg mes ee me the ‘subjective’ 
A là i a lemonstr , spia ; f 
nos in anis c TP ico owner concept. This er quite Pesci 
ON >for it implies wes effect: reduced response to “dominant stimu es an l e ss 
an x nse to “com ste > : ne > stimulation. Between these there is a spem ue eden 
Past librium mue lich is variable and is supposed to represent the mean i 


r 


fj. Present B haviour. peii 
Qut, de nn eating pehavio N due as much to the current setting 

u ,, Nsations and sensory judgements ini A ae Mice dbi 
tu mere st alee L pid sco scio a Exil aid be sufficient to describe even the most 

te « State: d conditions co DU to. s " 
l Owy YSiolo ome i Mee amd Psychologists do tend to think this way, ed sede. 
EN Meets ^ ed d & illusion, but if Helson's claims are justifiable thes : : 
^ ological o Mha sire Fig i tified and built into the very foundations o 


i i isely quan à dati 
a Be im en nu to the low status of annoying complications. 
n, ri a 
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Years ago adaptation-level theory must have looked bright with promise hysiologiste 
bound, yet quantifiable; genuine phenomena to shake the simple faith of sess i = Pa 
that the important secrets lie in the periphery, so that the too-difficult brain can safe y 


of perception. 
In this book Helson does n 


position with careful quantification in simple 


: - tries to extend 
experimental situations but rather tries to 
the notion to cover, ina g 


k " which 
eneral way, the whole of psychology. The section on qase 
crucial, is comparatively short and disappointing in 1e ma d a host 
Sion of issues clearly important to his cause, while he deploys and dissipates his dis er cristis. 
group behaviour and individual personality charact 


ef : ; jan 
ment in complex situations in which no doubt. ib has E P i 
e welcomed as a statement of a bra 


RE mo Yoblems- — 
by developing an idea and applying it to difficult es qrecor® 


temp 


J idenfeld 
Eye and Brain: the Psychology of Seeing. By R. L. Gnzaonv. London: We 
and Nicholson, 1966. Pp. 251. 14s. ny 


P ood 
ct on 
There would portant characteristics of a popular introductory w y the 
Psychological topic: first, that it should attract the attention of the general reader; pa covoraß 
it should be readable and comprehensible; and thirdly, that it should present a fai 3 
9f the main features of that topic, actoristior, 
T Gregory's book, Eye and Brain, admirably demonstrates the first two ka a mo: 
Because à very large initial issue has been printed, the publishers are able to pror of colour 
attractive book at a very moderate Price. It contains some beautiful reproductions 
Pictures, ma: 


ay. Photographs nd 1 li Again, Mr Gregory has written, tore? 
hs c a ar ‚Mr Gn i 
readable } ook, i der a excellent diagrams gain [4 


H 
H " . : i «gr ud fd 

1 o and stimulating manner, which includes a wide backgrou 

Ing general information. 


seem to be three im 


aly 


cle 
R ] ry. a! 
the above characteristics, the book is less satisfactory neer t 


ei e 
and interesting w k undamental tenets still hold good. Moreover, iae ins ano 
redundancy d uad? he c aracteristieg of form and object perception, 1° "m o! 

Furthermore, it Mering roles in diserimination and identification. : pereeP fo^, 

f wo cho t IU Would Appesr that form perception plays an integral part in gismi’ qon 
visual illusions, to which Mr Gregory devotes so much attention. Yet he seems t° -— m 
perception rather cavalierly under the term ‘confusion ihor i indavour o Lap jp’ pl 
sealing theory’, the evidence for which is } sion t ro ositive. Anothe pe ” 
topie, children's perceptions of illusions y no means universally p 
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In recent years it has become apparent that visual perception is a function not only of retinal 
and cortical mechanisms, but also of the subeortical retieular formation. The interaction of 
these mechanisms and the part they play in determining what is perceived from moment to 
moment is by no means clear. But there can be little doubt that ‘arousal’ is involved in attention, 
Vigilance, Sensory (or rather, perceptual) deprivation, and even perceptual defence. Mr Gregory 
Might have contri buted a useful up-to-date discussion of this important new work. Unfortunately, 
he has Scarcely touched on it, except in connexion with space travel and arrival on the moon. 

Consideration of some mundane applications would have been appropriate. 

here can be no doubt that the general reader and the student beginning a course on psych- 
9logy will derive interest and profit from reading this book; but a differently orientated seleetion 


9f topics might have taught them more. M. D. VERNON 


Sensory Restriction: Effects on Behavior. By Duane P. Scuvnrz. New York: 
Academic Press. 1965. Pp. 216. $7.50. 


To anyone whose knowledge of sensory deprivation studies is limited to the dramatic McGill 
SXperiments carried out in the early 1950's, it may come as a surprise to find almost 250 references 
ited in this present survey. The reason for the popularity of the topic is not hard to find. Where 
"Xperimor ts can throw light on brain mechanisms on the one hand, yet yield important practical 

mation on such activities as motorway driving, task monitoring and manning of Arctic 

ations, submarines and space-craft on the other, there should be no shortage of willing sponsors 
(researchers, Apart from its sheer volume, the other striking feature of the literature is = is 
: versity of results reported. This divergence from the relatively clear-cut conclusions of earlier 


: i i n d partly to the wider range of 
si Bin 's due partly to the increased rigour of current methods and partly g 


10ns and subject d 
n £ s employed. i i a se ow 
The author of tine Be ns organizes his survey of the current position by presenting 


i ' examini iterature to see how far 
Deere 
e e bleed oe m optimally. This activation is oem by variation m 
oCoptiye Stimulation and is monitored by the reticular formation. Hp = in ios 
the nson Variation relayed to the cortex is akin to homeostasis dy eec M Pi iy 
Squip thor, Conditions of gross sensory restrietion or overloa wi M. e s 

io ibrium and it is the en of the former condition which p n: E t v" 
aug us Approach ide lausible, though hardly novel, ES ical f mate p 
us pads o as rietion on physiological, cognitive, per 


sory rest 

te Procee ue fects of sensory restrict! A aii Ms grips) 

‘Ptual, tear vacat = sss He also includes a discussion on the very large individual 
"and affective variables. 


3 $ reement in the area) and a chapter on 
the pees reported (one of the few points of complete agi 


i V ects of sensory 
i more recent studies show the e 
^ vi : Social isolation. he results of mor h i : ff : es 


b action " vas formerly one's aan 
don flag toe mà à M some cases of psychiatric bi at <= d 
Ben, ts whic a me learning "tance of social factors and the caro y T n 
krg, Alizing fe erge are the impor life conditions. There is some ev 2 y b ^a ws ar ita 
Sine edge oF me laboratory to E A ent in isolation and also the vom en. ee 
a me ‚an a. poate dee ^ “Lich may be missing Hom pete s fall-out Khalten: condi- 
tig s Sn Beistand fasbore W olated in simulated fa 


ul h note that studies on groups P people = though we may perhaps question the 
W a scola isolation, ral, the experimental con- 
* tion ® Se sra rear = A describe this result! In en ns 
N N Consiq sis term m. with the author's main — p cese M 
e book ered are in agreemen its coverage and is certainly wr ei a 
Seems comprehensive ın ! i rovided at the end of some c. Fa paa e jm 
to Condiin helpful feature is the tab en in a particular area. Of the three 
Yo heg „tions and results of experimer 


i i hological, and 
i riction—psychoanalytic, psyc: logi 
Dh Senerally adopted to studies 1n ent ori as the facts and arguments are presented 


Y, wp logical the author favours te yon aed weile ae more sympathe tio 
ar üseq fashion, the survey shoul - a fairly short, rea dable account of w 


Sto Ida 
"ten j i ich a to surveys of a 
thig per aPproaches. To anyone who w he usual reservations which apply to survey 


Ok may be recommended with t 
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: shich 
i " l rate at whic 

è r imself points out that, ‘At the rapic ET 
E " ding research area. The author hirnse } pesce Tn 

Eu d ome moe this book will enjoy a relatively short, but ee mne 

= genie it is a most useful gathering together of fact and theory in an imp pipet 
any eve) s — 

experimental psychology. 


m xi+128. 
The Spiral After-Effect. By H. C. Hortan. Oxford: Pergamon. 1965. Pp. x 
35s. 


E , first scientific 

Long ago, in the first quarter of the nineteenth century, Purkinje regiis ipi now 

report on the visual after-effect; a few years later, Plateau devised : s a Moni became 

wrongly ascribed to Archimedes. Yet more than a century was to elapso ve i twentieth century 

widely used and a conventional part of the psychological laboratory. This SE quem who, decke! : 

boom was due principally to the perpetually misguided enthusiasm of s VE im epiräl ‘test 
in the scientific panoply of stop-watch and retired gramphone motor, saw 


brain 
s : 'o-minute test of 

that chimerical lure of all test constructors—the ‘valid, reliable and two-minute 

damage’, 


By the beginnin 


lies: 
= ^ experimental stud 
E of the present decade, the contradictions in results of experime! 


: 1 the 
nim ons anc 
only partly explained by the diagnostic gallimaufry of the standardizing Pat tho sciontificallY 
naiveté, faith and blind hope of some of the investigators, convinced alt 2 1 l fud been, not» 
myopie that as a test the spiral after-effect had outlived its usefulness, Usefu 


;hologist 
A <perimental psycho 
alas, in differential diagnosis, but in drawing to the attention of the experimental p 
what Holland calls the unbearable 


The second half of the book is take 
three groups referring to the chara 
It is encouraging to note that, 
Spiral after-effect has potential 
at this stage to deduce that s 
gence, or any of the otk 
grounds for believing 


"sion 
; >, extraversions 
uch differences referred to brain damage, extré reason! 


n 
«ples 8 
a ‚so variables © 
that immense potentiality still exists for exploring these 


inieians will bo tev" in 
ied fields of psychology. The drooping spirits of epee here o je 
ion on the use of the spiral after-effect to explore the € ; i adds ano" 
function and dysfunction, while his critique of the SAE-extraversion relationshi] en 
buttress to the much assailed Eysenckian tower of cortical exeitation. — with ta id 
ical review, which occupies the first half of the book, ln first comP of 
the more important findings to date, and e ; eyperimonts for 
al work on the Spiral after-effeet to be published, = commen yor’ 
sixty years ago, are summarized in some detail a tho similar ‘ary 
tit may be salutary to reflect that much o ineteenth- n 
T Own times compares unfavourably with that of the late ninet 


it a 
ified to W gelf” 
hority on the subject, is especially well qualifiec mse 


3 th 
ok, which makes a valuable and unique contribution to psychological as a ai pi vial 
meticulous worker in experimental] psychology, he has added to historical itere an es E n] 
historian and as one of its Principal figures in this field, at the same time providing int‘ ig 
handbook which adds to the status of SAE measurement and brings a useful t00 vor 
diverse areas of applied Psychology. p. RB. © 
ph 

gri 

Readings in the Study of Visually Perceived Movement. Edited by IRWIN m 
New York: Ha, 


rper and Row, 1965. Pp. ix +347. 56s. 


8 
1 aspe 
aa 
From the biological o 


anta 

i i lamen ch 
das ; Point of view movement perception is one of the most dens ho ; deni 
of vision yet it often Teceives Scant attention in text-books of experimental psy e 

remedy this deficieney and * 


2 
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experimental psychology, papers have been selected, wherever possible, from *less readily acces- 
sible sources’. Everything hinges on what is meant by ‘readily accessible’: so far as psychology 
Students in this country are concerned it seems unlikely that they would have any difficulty in 
obtaining 13 of the 18 papers that have been reprinted in this volume. This detracts somewhat 
from the book's value but it might nevertheless be convenient and useful to have 18 papers on 
movement perception selected for you by an expert in the field and brought together in a single 
volume. 

Dr Spigel’s selection is divided into three parts (Real Movement, Apparent Movement and 
Physiological Bases) and covers a period of about 30 years, starting with two well-known 
articles by J. F. Brown on movement thresholds and the pereeption of velocity that first ap- 
Peared in 1931. Most of the psychophysical papers merit serious attention (there are too many 
Authors to mention names) although some of them make rather dull reading. The most stimulat- 
Ng part of the book is the physiological section, which contains two mieroeleetrode studies of 
the higher visual centres by Hubel and Wiesel and by Ursula Grüsser-Cornehls, O-J. Grüsser and 

`H. Bullock. This work is of exceptional interest in showing that there are specific detectors for 
Movement in the nervous system. In view of its outstanding importance it is a pity that the 
‚übel and Wieso] paper appears in an abridged form with the sections on methodology, binocular 
interaction, ocular dominance and cortical eytoarchiteeture left out and with incorrect figure 
references in its tables. If it was necessary to economize on space it would surely have been 
“etter to have reprinted only one of the two lengthy and well-known articles by J. F. Brown 
that together occupy as much space as the whole of the physiological section of the book, rather 
"n mutilate the article by Hubel and Wiesel. : 
y leaving out one of Brown's papers and the 30-page Introduction, which adds little to the 
2 ue of the book, it would have been possible to extend the physiological section to include a 
“mple of recent important work on retinal mechanisms. Besides more physiology one an 
avo liked to see more comparative behavioural studies to provide the reader with a broader 
logical Setting for studying movement perception. Despite its shortcomings this book will 
lvo Students a better idea of the scope of research in this field than they can get from their text- 
Oks, Dr Spigel has succeeded, therefore, in one of his main aims. G. W. GRANGER 


Behaviour in Uncertainty and its Social Implications. By Jonn Comex. London: 
Allen and Unwin. 1964. Pp. 207. 30s. 


wi his is Prof. Cohen's third book on decision making and uncertainty, and this time po has 
i Andereq van mor videl than before through history, literature, and the current socia ^ end 
n n attempt to ie cc his theme. Sometimes, however, one feels ke he sen 2% a 
j S a , sce, be only remotely relevant. His las 

‚na fascinati in themselves, seem to be J : 

S ^. k hough ge aa ek survey of the different methods that have been pes for 
Nation . xample, give en 1 t ubject to be so important that it is supplemented with an 
` NA e rE iques, running from alectromancy (using a cock) to 
isting about sixty different techniques, running 


1 ives ctr from De Quincey’s 
{ney (using zhile another appendix Ewes B long extract den 
Woy “sions Ley a d po from commenting that nn > pie ie ha 
subje? method of decision making’, the chapter seems to be aperi kon te dhe study of the 
Dayat 9f divination for a popular encyclopedia, than as a contribu 3 
ES innu nade of another chapter devoted to suicide. ee enone er 
88 are again meats bnt it seems to be pce peu dem en ap dope T 
Dio Suicide jg considered as ‘engaging in a wager, i eta egumably the justification for 
eh N that he ja 1 srished b 7 the gods’. This thesia; iR a realth of facts summarized 
Ming the 1 sé "ie "s ah x k is hardly subatasttisted By tha un ! hich must be taken 
Dm he author e rs bi decns the bewildering number of rer pt on kinds op 
Nie; Account wi ae dels : suicide, it is never shown yee a ea FA be able to explain 
UM de; Sa for jen study ng is SEN particular insight, or how one mig 
IN rm of wager gives o! aie of other theor 


Whice ) veininintelv 
f Moy, Pha Are inexplicable on the ute utis and hazards of the road, appropriately 
Ilo Pünent is a lueid and incisive chap 


i 7 ; well-known facts concerning 
i road". articular the by now we t à iin 
1 iom ambling with life on the road’. In pa per ho by erg ires 


S un 'e summarize 
So Of aleohol on driving are sum Gen. Psych. 57, 3, 4 


S. 
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PS * ale "ings disasters on the 
planning and administration, while the original point is — RT er depen skill’. 

d less because of lack of skill than because of defective judg aevowith which ot 
ES chapter on risk taking in sport reports an amusing study of the accuracy “ yea tia Bool 
ballers can estimate their chances of scoring when placed at different nn while both 
There was little difference between West Bromwich Albion and Manchester En es objective 
showed the well-known phenomena of overestimating small and UNABESPIBRHDE lir air than 
probabilities. On the whole, however, they were surprisingly accurate, and naturally 

either Manchester University or Grammar School teams. wer he most interesting 
The report of the author's experimental studies of gambling is perhaps ; ? erani methods 
section of the book. In one investigation people had to choose which of severa ps clearly show 
of drawing from a lottery they would use. The work is important, since the Pr money affects 
that the manner in which statistically equivalent randomizations are praen E Paathematical 
people's estimates of their chance of success. A consequence is that most of t = ie accoun 
models of decision making under uncertainty are inadequate, since they do not ta = tho export: 
the particular method which is used to produce chance outcomes. With these eel aspects o 
mental procedure is only specified in terms of objective probabilities, the per s P how that two 
how these probabilities are produced being ignored. Prof. Cohen's results en 5 
possible ways of winning a prize in a lottery, though having objectively equal c i mere 
do not appear to be equivalent. His studies of the phenomenology of a encyclope' 
contribution to the subject, but unfortunately the author's tendency to display mbling 


si a s istory of gt" 
knowledge, almost for its own sake, reasserts itself in the next chapter on the history 
and lotteries, 


Tn general the book is 
part will have to work ou 


t 

mos 

; 'eader for the! 

packed with information for the curious, but the — apes 

t for himself the details of its psychological and social sig) n. 
A. Re 


porot” 
The Organization of i 


5 . oC 
Research Establishments. Edited by Sir JoHN e 
London: Cambridge University Press. 1965. Pp. 275. 63s. “to 


ook " 
In his introduction Sir John Cockeroft twice indicates that the purpose of ad a piis 
diseuss the factors which make for creativity and productivity in a wide variety sandi re 
ments’; this objective does not seem to have been communicated to the EN book m no 
les Harrington in his chapter on the need for medical research describes descri ° ver" 
Arcurately when he says (page 91) ‘the stated purpose of this volume being to but i neve" 
h institutes’. For this reason the book is a dinappalitmend, and 8 pe 
mber of interesting discussions of the history, de onal pA the 
ablishments. The establishments concerned include the Na plishment pry 
the Royal Aircraft Establishment, the Atomic Energy Research pomi gych! 
B stitute for Medical Research, the Medical Research Council’s en 
esearch Unit, one of the Agricultural Research Council's Institutes, the Empi 


" 
poration, the Glaxo Research Organization, the British Iron and Steel Rescarch cn 
British Railways Research and f 


ries, the t 

: Development, the Bell Telephone Laboratories, phat 
High Energy Physies Labo C im ie 
Some interestin Sia eal 


up "90 
that a 


à à i eem à 
other contributors ànd indeeq there is an implied contradiction in the descriptio? om g pe 


the other contributors give of th > 
isolated intellectually This point i ; Pany member? 
. oint i a aA H 
can only conclude that the facili epe ee no roson e 
. H " ni ; 
should remain in 'gnorance of what is going on outside his own division’. it, sbow® EL 
Sir Aubrey Lewis, in his deseription of the Social Psychiatry Research Ug 


i nce sm" a 
1 CPing research workers’ interest fresh, but offers only absen  ¢ qne jor 
‚and as Sir Edward 


ntrate mostly on th ittis Abont the © A pr o0 
problems of getting People to do it € work done and say little 3 " 


I he organizatio" tw 
1" the large organizations the or > One 9 
loom much larger and become One of the main vi mca of the management. (0) 


Publications reviewed 467 


tributors, Sir Harry Jepheote in particular, are concerned with the problems of how to terminate 
a line of research, which is indeed one of the most ticklish problems which faces a research 
direetor; and Jepheote makes a very wise observation to the effect that it may be better to let 
People go on until they themselves see that the project will fail, before winding up. The indus- 
trial contributors show an awareness of the need to evaluate the research in financial terms, a 
Consideration which is very much less prominent in the account of the research organizations 
In the publie sector. It is left, however, to Dr Inglis of British Railways to offer us the bland 
assurance that ‘the objective review which is made of all research programmes on the basis of 
these primary aims ensures the efficient and productive use of the research facilities of British 
Railways’ (reviewer's italics). 

The best contribution to this book is that of Dr Fisk of the Bell Telephone Laboratories, who 
makes some very telling points on the requirements for academie work in industrial research 
establishments, on the relationship of the cost of discovery to the cost of exploitation, of the 
need for a comprehensive training programme for graduate entrants; and people in universities 
Would be delighted with his comment ‘it cannot be wise to invest: happily in people and be 
Parsimonious about the physical things or technical or clerical assistance they need’. Dr Fisk is 
the only contributor to point out the importance of a performance appraisal system for research 
Workers. This indicates what is really missing in this book. There really is no description of what 
makes for individual creativity and performance, and, although Sir Edward Bullard may be 
Tight to Say that ‘the first consideration in the organization of a research establishment is to 
foster the right climate of opinion—perhaps this is more important than the quality of the staff’, 
MS is not a fruitful generalization for detailed analysis. For this, one would have to turn toa 
cent publication Administering Research and Development by Orth, Bailey and Woleck, 

avistock Press, 50s.), a much better buy in pence per pound desk weight. 


T 


ALBERT CHERNS 


Widening Horizons in Creativity. Edited by Carvin W. Tavron. New York: Wiley. 


1964. Pp. xix 4-466. 685. 
The articles and diseussions contained in this volume are the fruits of a conference held at 
ah in 1962, the fifth of a series, on the subject of ‘creativity’. They show that a large amount 
Mpirical TERGA rch I been carried out on this topie during the last decade—also that we still 
a vait F ARO IRS s discovery which will revolutionize the study of original 
Ou ht eb pre es eni 1 nation in this area are, it seems, roughly as in- 
Bht. The pr 'edietion or explan ) d J DU BS 
"Actablo aie cig E pena rief now that the first flush of their enthusiasm is waning, 
8 they ever were. A p ü . A ani 
Workers in thi Be Se : hm to change their research strategies. ‚One notes especially the 
"Sister eC of de : pup on the experimental modification of individuals voeem 
ürron an enr, n decipi Ha tarate front 
» Particula rly, hallucinatory drugs. Their aim 1s not to differ pm i ln 
"Crentivo p t induce in a wide range of individuals more creative’ stati d T 
in „tion of he i e. :: tes of mind are closely related to the practical business o c ating 
nt arts or th RE gen open. The states of mind are explored for their own eo Fi 
n Tron and Toe bene easel = ib ioris are not without their philosophical or even mystica = 
hos, and SEI S congr oles apart from the more painstaking predictive studies 
= "erenti." em e cay at leta, puse st school, college, laboratory. However, nearly all the 
JAY a5 " a :s " s x : i 
MULT eg eness in a variety of situa some form or other to embody a concern for the modifica 
lon tons to this conference seem Us urement, of human performance. A further point, 
© Improvement r: r than the meas d x hs d ud nap. 
i s Provement rather t ; by Barron and Leary, is that a person’s intellee p 
R an AU By Hyman, as well as 2 ilities, but on those of his abilities which he feels free 
to d, ee may depend not solely on his abili ^ em jo dopsent.p quite subtle aspeetsio® an 
divi x € seoms:that this Lege voe bs who normally produces few word associa- 
lap ] E rigi it: a 
a Al's 'self-image . Thus, a rigid, A to ‘pretend’ for the moment that he is someone 
Say Produce many more if he is 855 y-going. Harmon remarks this general change of 
a ; alas 'asy- à Í ; s 
ta Phasil r son who is fluent, relaxed, a to the book as a whole: ‘In summing up and charac 
» trizin, m words which might well app!y f evidence, the first point concerns human learning 
Stan; 1 lese rather heterogeneous scraps os more learning ability—mathematical, verbal, 


Si 
‘ 


egg ial : ; f 4 ; 
te hei hero is excellent eee nami A our psychometric philosophy has eharae- 
Stiean “nd, T would add, social-emo L. HUDSON 


assumed.’ 30-2 
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7 i ; R. R. EIFERMANN. 
Studies in Psychology. Scripta Hierosolymitana vol. xiv. Edited by R. I 
Jerusalem: Magnes Press. 1965. Pp. 43s. 


Here J. 2 
: : en Be 
The same divergence in quality appears in the fir eme 


1 

is presented as & P! 
a criterion in moral judgement. 1t is er , 
et's notions. Unlike many other studies in this field this study is 


S 
à ov? develoP 
Se ‘intentionality € 
and controlled. One of the more interesting findings of the study is that ‘inten 
continuously with age. TAES lv 
The section on social behaviour and personality includes three studies: nvo 
(a) Herman and his associ 


RER ‚cen ‘1 
ates have tried to investigate the relationship betw 


uffers from 
ment’ with Judaism and attitudes to the 


Eichman Trial. Unfortunately the sady a what gu 
poor methodology and the very loose presentation does not take full advantage "n 
Eichman trial had to offer regarding publie opinion changes. i » tradition set by itary 
(b) Minkowitz’s study is of the psychoanalytic type following the $ arog as dd uni 
Blum. The results however challenge the Freudian assumption of the sup! "Ts 
function, ie 
(c) The study by 


's strategy’ 88 V on. 

Raven and Leff investigates the effects of *partner's oe ved situato 

“ideological upbringing’ on the choice of strategy in a two-person m strategy ™ 

Contrary to expectation kibutz youth tend to follow an essentially competiti ly of 

than a Cooperative one, sence! 
In Seetion 4 there is a paper by 


runer et al. ce 
R. Eifermann which is related to the Br us isin rod" 
Thinking, and another by T, Schlesinger which demonstrates that when redundane} 
in the abs 


ence of stimulus 
On the w 


exploration 
interest to 


‘noise’ 
hole the volume mak 
of some special feature: 
Psychologists 


za the 
5 "a p, 15 
it affects a card-sorting task adver sely. rest, however: 2 rent 
es worth-while reading. Its especial inter es ie te ie 
s of the Israeli community (e.g. kibutz life) w M gosENT 
and sociologists in general. ii 


g. 
N, 
; ; : " KINSO 

An Introduction, to Mathematical Learning Theory. By R. C. Ar 429.758 4 
Bownrs and E. J, Crorners. New York: Wiley. 1965. Pp. xiii + = MR 

é su . 3 og ini 
This addition to the rapidly expanding range of books on mathematical per v 1 
principally at students and research workers who possess only limited mathen while Po 
hich succe f 


For once, here is a book w eds in presenting its mathematics pp he 
mathematical derivations into Considerable detail. The realm of the book 18 tne approae 080 
mathematics to the psychology of learning but it is by no means restrictive in its or two M 

chapters in general deal with Separate p , 


s e ty 
5 sychological topies—for each of which on ex 
are formulated and studied in detail. 


The first is concept identification, Which is treated from the ipe rape 
the one-element model for paired-associate learning is compared with its an 


T "e x E ar 
linear model. These are good models for comparison since both have only one P: 


b J 
oac! ple 
g appro". sim! 
“thesis _a' 
ithes!” . ye 
amete? 
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à ws remain ie other all or none. Their combination in the random-trial increments 
EU eee a Tu d. Choice behaviour is examined with a clear account of Luce's choice 
E mS € E spits the obvious application to learning, the illustrations given are those 
RE pa = | Unsere experiments. There follows a random walk model for vicarious 
vVaGillateiber à s ich is subsequently extended to cover choice times. In this chapter the authors 
in Shiah Miet na desire to review various models and their intention to demonstrate the manner 
Enns n PER about choice times can follow from particular representations of the re- 
en = er rer a chapter on signal detection and probability learning the authors 
en R s lel w uich will account for either situation. The signal detection model is orientated 
fine u —subjeets modifying their bias after incorrect reports according toa 
learning > T it b weak signals the si nal deteetion situation becomes more one of probability 
ern on & Io tw o cases are combined in the last section. The treatment here is of very limited 
ated tata s intentionally so, for no review of theories is attempted while the derivations are 
nee Sömg detail -the emphasis as elsewhere in the book being as much on developing 
Broldeneo un me ical diser ssion. A return to strict learning theory oceurs in chapter 6 when 
the date wer itioning is investigated. The approach here is to seek a quantitative model for 
here = ich HY be incorporated into Mowrer s two-process theory of avoidance conditioning. 
randomly. nk example of the use of the Monte Carlo simulation method to compare 
Mathon = uced with empirical data for Bush and Mosteller's two-operator linear model. 

Situations E ical learning theory predictions are derived for individual behaviour in social 
simply D " might be doubted that learning theory is applicable here, but, if learning is defined 
reinforec, the effect of reinforcement on response probability, then in social situations the 
Nd ment depends on the subject's behaviour and that of others. The application of learning 
Zame emonstrated with a two-person collective versus self-interest 

nted for economie behaviour in an oligopoly involve Markov 
e theory rather than a problem—Estes's stimulus- 
are made for the N-element pattern model and are 


ls to social behaviour is d 
Chain ine this and n model presc r 
Samplin i esses. Chapter 8 treats a specifi 
applied € theory. Mathematical predictions 

Tisa oa probability learning experiment: 
app eee in most chapters is to define the 
*ainst ty expressions are derived for the parameters. Au ronis i and test 
Mathe = ae data. The models selected are suitable for simple exposition w hile illustrating v aried 
ode ical techniques. It must be emphasized that this book is not a review of mathematical 
Ow = of learning, nor of empirical evidence for the models chosen. Rather does it demonstrate 
o Nodels may be used in learning theory—the models chosen reflecting the personal interests 
Neg m authors. However, for comprehensiveness there is an adequate bibliography. The useful- 
may D the book lies largely in the way in which it develops mathematical techniques so that these 
te ae applied elsewhere by the reader. Markov chain models abound, but the total range of 
the ‘ques introduced is extensive. Despite the inclusion of much that is purely mathematical 
ext is highly readable. ADRIAN J. SIMPSON 


problem and formulate a model, from which 
These are then estimated and tested 


È 
: MEISTER and D. RABIDEAU. 


u 

man Factors Evaluation in System Development. By G. 
ondon: Wiley. 1965. Pp. xii-- 307. 75s. 
The first is devoted to man (the chapters are headed 
Evaluation of System Products’); the other part is 
formance. The authors use an imaginary system 
] projects in aerospace development pro- 
ables showing what is superior to what, 
ere are charts 


MU 


«a This 

gute ne contains a couple of parts. 
de terne and Evaluation’ and ‘Human 
velo sd with system perf 
OM y related to rea 


for e es) numerous tz 
a machine and vice versa: th 


N 3 "ration is d ed t the tions of a system 
n bs & how the ‘human factors’ investigation 1s conducted and how the fune E y 
à i fail to produce a very coherent image of the field. 
her than a science, although it may 

ent content even for 


data analysis and 
nt project (rather closel 
‘There are 
perior to 


, 
S say that ‘Human Factors 
dur M P 

tech, a Seience. They are probably right. But, 
b, ology, ye k l 
Kblig Sr the trouble is that the authors’ perfeetly defensible suspicion about the practical 
“tng "lity. of re ult jl : d in the laboratory leads them to assume an undue ignoranee of 
Character Pos er joint of view is neither consonant with the authors’ (avowedly 
»risties. This T 
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ing 
i i i 3. S ing is known about the human bei 
ragmatic) attitude nor in keeping with the facts. Something is known ab et 
P on component; for example, quite a lot is known about the data-pr oce s eR rA thig 
a es from the work of L. Augenstein, J. G. Miller, and Swets and Tanner in ; see ied 
A wn about groups of men, for example from a 
elaborate man computor system, Leviathan. Non 
comparable work, is mentioned. MN i sesat 
"The » canty though much more illuminating. ee = 
urement are very useful but some important u MM gr 
are not considered. Feedback control in systems, 

; Is touched upon but its theory is not developed. — 
ok is neither a psychologically nor un Y eription o 
it may prove valuable to the psychologist as a fairly detailed d daveloprngd 
i ‘Human Factors’ department of a large system c "d 

GORDON PA 


Supplement to Tables for Testing 
B. M. BENNETT and C. Hons 
Pp. iv 4-98, 5s, uch used 
The origina] table compiled by D. J. Finney and published in Biometrika has er were 
by Psychologists, as has the first extension compiled by R. Latscha. These AND "other wit 
published by the Cambridge University Press for the Biometrika Trustees in 1963, tog 
an extended Table of 


; 1 . BY 
Significance in a 2x2 iiu. n T a 
T. London: Cambridge University Press. 


‚hich had bee? 
5% and 1% significance points up to A = 40, B < A, a. presen 
compiled by Prof. Bennett and P. Hsu. Based on Mr Hsu's IBM por pup 50, 
Supplement extends the Table of 5 % and 1%, single-tail significance gom we iving n 
B x 4. Finney and Latscha made two-tail tests of significance possible by a wel may be * 

and 0:596 points. In welcoming the new extension, may one hope that the next ste] 

Persuade the computer to yield the other two sets of points up to A = 50? 


ARTHUR SUMME 


2:5 


prIELP 


Alto: 
Porteus Maze Tests: Fifty Years A 


alo 
pplication. By Sranıny D. Porrnus. Pa 
Pacific Books. 1 


965. Pp. 320. $7.50, feeble” 


test in ng 
up to the production of a second parallel form of the d in asses". 


ts of studies in which the Maze Test has been 5. differences o 

Cognitive changes following Psychosurgery or treatment with ataractic drugs, and also ^. 
Performance between social offenders ànd normal persons and between the sexes, Maze “ger 
test 8 usefulness in the industr ial Setting. The latter part of the book deals with a chap A 
contribution to the study of Cognitive differences between ethnic groups. In his dices 
Porteus gives the latest structions and scoring systems for the test, and the appen jan 
all three forms Of the test Plus tables of test quotients and examples of scoring. | nt and P the 

f Porteus considers his test to be one not only of intelligence but also one of a T what the 
ning. The main criticism of this book is that he fails to delineate in any clear fashion j orte to 
test really is Supposed to be Measuring. Th to be no extensive study reP^ ting 
literature which answe hte ae ee ' 


st 
; ;hile. 1, 1€ 
t they become a little confusing after a while ical nove” 


3 EO 
rather peculiar style. It is a mixture of the histo 


| 
| 
| 
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The Gibson Spiral Maze Test. London: University of London Press. 1965. Pp. 12. 
Manual 4s. Test cards 4d. 
T have not always received the attention they merit, This is seen from Gibson’s work 
simple spiral maze which takes about 2 minutes to administer. 

E: Ho uses a peneil and paper test, boldly printed ona 10 in. x 12 in. card. A person is asked to 

rb at the centre and to get out as quickly as possible without touching the side lines or any of 

aS Obstacles placed in his path. There are no wrong turnings. The time taken to get out is 

to à ed. F ‚teen seconds after he starts a person is urged to go quickly. This is repeatedly used 

EL. PAND: emotional stress. The number of times a person touches or penetrates a side line or 

taclo I5 used to calculate his error score. 

he peneil and paper form of this test has the advantage over an electrically recorded form 

üt a Complete record is retained for comparative study. It has the limitation that what the 
Psychologist says or does is the only emotional stress which can be applied. 

Gibson shows that, for normal children, T (the time taken to get out) decreases up to the age of 

at least, but the E (errors) ‘do not appear to alter significantly with age in normal populations’. 

© therefore caleulates *adjusted E scores’ in which T is partialled out to his own satisfaction. 

to 5 Some interesting tables and graphs Gibson shows for particular groups of children the time 

N er Out, as well as the number of errors made, but it is not easy to evaluate group behaviour 

As ™s of whether it is quick or slow as well as accurate or careless, as these two variables them- 

°S correlate ‘around — 0-5. From these tables and graphs, partialling out the time variable 


Oes B 
Not appear to be the solution. ' : 
9 comparo errors of behaviour under stress, time could be kept constant by using a track 


Whi P e * 
atch ecame visible and moved towards a person at regular speeds. Unfortunately this requires 
os © apparatus. The merit of Gibson’s test is its simplicity. For social studies this is important. 


2 clin ; 
‘ical work it is less essential. J. C. RAVEN 


y . * 5 
N “urological Mechanisms of Hearing and Speech in Children. By Tan G. TAYLOR. 
Manchester: Manchester University Press. 1964. Pp. xii +237. 42s. 


& Tho funetional organization of the auditory system is currently the subject of much animal 
„Perimentation But m vehicle for the reception of verbal messages, a uniquely human func- 


t 5 P ; 
a 1° complexities of the auditory system are maximal in humans. Experimental access to 
E human brain is mOtreadile available, but electrical recordings may be taken from the surface 

9 sea] ee : ain; rally oceurring disease as well as its surgical remedies 
May; "D, and at times of the brain; naturally x 1 ae EE 
me induce central auditory system changes measurable by behavioural as well as e ectrica 
a QUUM oy RE rise to *central deafness', a conveniently 
tral auditory processing. Professor Taylor's 
n the monograph under review, which deals 


ih i i ident i 
With Y of this symptom complex is very evident icl 
i i ‘ith emphasis on those of central origin. The 

NUM Variety of causes of childhood deafness, with emp 


r i ilur learn to 
i > rilderi riable response to noise, but failure to 

anders Be ne € E iet es their medical advisers. Suspected of deafness, 
lo ta defe, eee meets en " m may well acquire at least the last of these during pro- 
Red 5 ct and emotional disor rs d diagnosis and inappropriate therapy to the next. 
^ he inner ing from one precor rum but important exercise. Prof. Taylor has made a 
xe ati Pr asntral ideation? s ipis his admittedly elaborate methods nevertheless hold 
Promis We attempt to define criteria and his 


© for gene n lieable diagnostic advances. 7 
digg, Meise mupiaE ie s ent knowledge of the physiology of the auditory system, and the 


ipti 7 in forms of ‘objective 
Aug: 88 whin 2 es od by descriptions of the two main à etiv 
pa Tome ieh may modify it, i8 I | sed in its detailed application to children, which is 
qu i decus Sleep emonghalo mes pese skin resistance in relation to a conditioned 


dito © the measurement of psy¢ s of auditory acuity aro then described, 
and home training. There follow 


e e = 
Sony Ant eo Points made in relation to etm nisus dora ik defect 
| id which presents the results of differential 
an original contribution of major 


MARCEL KINSBOURNE 


havioural test s 
arent guidance 
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^ P ition). 
Speech Disorders—Aphasia, Apraxia and Agnosia. By Lord Brat (2nd edition) 
London: Butterworths. 1965. Pp. 201. 475. 6d. 


T usion. 
The first edition of this book introduced order and clarity into a subject virginei eu m 
The present one brings the discussion and the presentation of relevant clinical 1 š 
i 1 sists 0 
€ broad design of the book remains the same. As before an introductory u the greater 
an exemplarily detached account of theories of the nature and origins of language w i. a aad iud 
part of the book is devoted first to an extensive historical analysis of the grow ; debeo p 
knowledge about the three conditions which form its subtitle (and related disorc 


rant 
M cred p she relevan! 
alexia, agraphia, amusia, acalculia) and secondly to the full consideration of all t 
clinical aspects. 


trace the appropriate important literature. ainme of speech in 
The inadequate bibliography referred to relates to the chapter on the deve opr ibjcet 
the child. A wealth of psychological literature, largely American, exists on this st 


mentioned. the 


r . rain retains U 
In his theoretical approach to the neurology of speech and language Lord (s notion jos 
hypothesis of the schema and allies it with an adaptation of probability theory. 'T atio! 


: investig 
Ptive tool. Present limitations in the modes of neurological paw 
still preclude the testing of the explanatory and predictive values of the I a 
his book remains a valuable model of interdisciplinary communication pe zi against t 
iali ogy and other fields to check the validity of their theories Jogy” 


sho: 
speech pat 
P to the present within the framework of neurology and spe ng MASON 


languag? 


Jean 
. B r ri kson 
Three Theories of Child Development Tho Contributions of Erik H. qe rif :| 
Piaget, and Robert R, Sears, and Their Applications. By Hzxry W. ternation? 
York: Harper and Row. 1965. Pp. xvi 4-314. Standard edition 60s. In 
Students’ edition 355, tem” 
an "S ny SY b 
Fe king of theory and Practice in psychology presents peculiar difficulties, erm attemp 
nde n. a overcome these deserves careful attention. This is especially urge in prine D us 
at practical synthesis of two or More major theories, The programme of this book is; sie 
pea cet NR it is, first, to Summarize and compare the developmental AS AIT à 
m laget and Sears; Secondly to analyse the professional helping process; and : "s t hin! e 
AP GOnSSEtE drawn from the three theories can be used to guide the prac. air pare 
about his Work with young People at each stage of childhood and adolescence, with 
and with caretaking agencies. 8e of childho -— syst? 
Admirable scheme: but does į in a field wher" tion” 
; s d t work? "8 eravi system (in a istine" Jk 
is admittedly needed) leads hi 3 Bee eg gana While the dis he we" 
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Page 189, based on phases of dependence-independence, which appears to hold possibilities of at 
least a partial synthesis, and merits exposition in its own right. 

It is nowhere stated that Erikson, Piaget and Sears gave their approval to the summaries 
9f their thought offered here—a sanction we may feel entitled to demand when the theories of 
Still active Writers are presented at second hand. While the general presentation seems fair, if 
not always elear, and documentation is good, occasional statements are highly questionable. 

hus, he states (p. 161): *Sears implies that the commonly assumed socioeconomic class differ- 
ences between persons do not exist.’ What about chapter 12 in Patterns of Child Rearing, which 
18 devoted entirely to the bearing of such differences on the treatment of children ? 

_ Perhaps the most useful chapter contains the author's analysis of the helping process. He sees 

lagnosis and treatment as ‘associated and continuously interwoven processes’ and analyses the 
Various interpersonal systems through which help can be given. Regrettably, this chapter, like 

Ne rest of the book, is couched almost entirely in abstract terms. Conerete examples are sparsely 
Used, seldom running to more than a sentence, and never personalized. In a book by a clinician 
Addre sed to clinical workers, is it not strange to find never a single case study, however brief, 
not one real child to bring the theories to life? It seems odd that a professor of social work 
Should show so little empathy toward his readers as to offer them this incorporeal diet of 
a Stractions, i 

Much thought has certainly gone into this book and it must not be dismissed out of hand 
Merely because the reviewer happens to dislike verbiage. Any clinician feeling the need to 
NATI his thinking about child development and about his own role is advised to sample for 

"self what Maier offers, If he is prepared to translate a bookful of general statements into the 
articulars of his own experience, he may well find the theoretical schema helpful. 
TERENCE MOORE 


The Psychology of Childhood and Adolescence. By C. I. SaxpsTROM. London: Methuen. 
1966, Pp. 260. 36s. 

4 N very "SS xt for university students and 
A PParontly this book has not only been very successful as a = n 5s nr ttm 
ers in training colleges in Sweden but ‘has also been something of a “bestseller” t g 

gos 


H der and to Young parents who take an intelligent interest in the development of their children A 
S s BI : ‚hy one would hesitate to recommend it as a text-book in this 
tere are several reasons why on 


"m: a historical survey of developmental and 
ies in far too condensed a form: a I ies mem 
t Cation l y topics in fap “wos st 200 years, is presented in ten pages; “Motivation and 
e. > PEeBünieem BE tho par ae ; 'the aims of factor analysis? are de- 
1 lopment of learning’ are covered in twelve pages; e dans y 
dd i f pu lete homes’ in under ha . 
n on 'et of ‘incomplete pose: 
Oi. ? Valu a page al h is limited by the fact that references are very inadequate 
ul aut} 16 as an introductory text is lim i Be is rarely given. At the end of the book there 
"s š reference J s 
Nora] JOr's names are cited, and the full refei 
lid no 
leit, 

Xa, [o] 


eec 

Or -—À e + further reading’. . e 

j ue a en ace certain naiveté and lack of clarity are due primarily to 
YS apparent wh 


flexion of the author’s thoughts. To give some 

Tanslation or whether they are a re nS aolas we mec uml. siso oy that the 

Ton g, ý When we say that there is joy ìn ker D or ‘It is a question of maintaining interest 
te Wel motivated in relation to the school ; 


fini PM ossible." 
Tao te Perception situations so that learning will be p 


izati bout children’s 
tis, ho, ; ves ready generalizations a l 
(Qa gh Sandst röm warns from time to time E PAO 5 Lois ee rn en 
"nt, hi SE rms s : 
NEM pnt, his outline of growth stages andio to recommend the book to parents. 


us s Y » reluetant d 
At Teal, "ar this reason alone, one w oa rane psychology of childhood and adolescence for 
hen, y Suitable introductory text-book xit departments of education and psychology a 
a ra n Colleges of education and univers M this book is unlikely to take the place of the 
thy y Ames Written, In tho meantime, however, though generally much longer, they do cover 
\ rican 4 i similar aim; À ten 
Xts which have a M. L. KELMER PRI 
s adequately as well as more readably. 
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z + Tork: McGraw-Hill. 
Handbook of Clinical Psychology. Edited by B. Wormax. New York: McGraw-Hi 
1965. Pp. xv + 1596. 196s. 


A - of this size1s 
This is a work containing fifty-eight chapters grouped into six sections. A handbagker seres 
presumably intended to give a full coverage of the field, although not in Lug emis Mp ee 
a less wide-ranging work. By the definition of the O.E.D. it should contain ‘concise lie pes 
which will enable the reader to gain an adequate picture of that aspect of the ne ing, IB 
he requires information, together with the necessary references to widen his bee mus vani 
is also to be hoped that, while some authors may be permitted to grind particular nxes, 
choice of contributors will be such as to give a fully rounded picture of the field. — ^ 
The editor's stated purpose ‘is to acquaint clinical psychologists and other profe es field, 
the tremendous Scope of research, experience, theory, and practice in this rapidly im read dn 
- - -and to demonstrate its vitality, its vigorous pursuit of scientific truth and its wil mg 
capacity to serve those who need it’. 
It is against these aims that the book may be judged. scribed as the 
The contents of the first part, entitled ‘Research methods’, are perhaps best Hos s al worth 
application of scientific method in clinical research. In general the contributions are west other 
while, and particularly so is the chapter on statistical issues, which tackles, ime P and wit 
things, the use of one-tailed tests and non-parametric statistics with considerable elari pia for the 
The contributions to the second section, which deals with ‘theoretical foundations ; : 70 pages 
p to date although a British audience might wish for less d psye ho- 
to be devoted to analytie theories. There is inadequate coverage of recent experiment 
i s he understanding of the psychoses. 


, 
itor$ 

s the editor 
Part 3, which is concerned with diagnostic methods, seems least to sweciplily. V made to 
claim to demonstrate vitality and vigorous pursuit of scientifie truth. No attemp ection 
providea ‘forward look’ 


- "E ined in 9 is 

which might put into practice the theoretical positions Bude of this 

two, and the reader is condemned to nearly 200 pages on projective tests. The remaine® so 0 
y devoted to the interview 


» personality inventories and the diagnostic 
intelligence tests, ‘ ro reason? 
Part 4, the longest in the book, is concerned with elinical patterns all of which are re ana! yt? 
well covered, although again the British reader might justifiably complain of an excessiv 


i i ria OD 
bias. It is a matter of some interest that this section contains a long chapter by Lur 
brain lesions, 


sin 

stigh reader f 

‚Part 5 on methods of treatment: might be thought to be of least interest to British ;o O 
View of the diff, 


A ho us? . 
erences in climate of opinion between this country and America on renee” 
treatment methods by clinical Psychologists. Apart from the coverage of psycho macoloE* 
methods, the section contains good chapters on behaviour therapy and psychophar 
together with a chapter on the role of the mental hospital. — 

The final section is concerned with training in clinical psychology, its relation rorld- o0 
fessions and an interesting review of the position of the discipline throughout the W wish t0 a 
> Summary, this is a book which most clinical psychologists would most probably toby: por 
Ta their libraries, as its cost is high for personal purchase. As a reference work it i$ = i port? 
chapters provide 800d coverage with extensive and useful bibliographies, others om! 


ply 


m 
o other p 


references. 


, It appears to reflect both the conserva: 
in America and the more forward-lookin 
pity that, in a work which, because of it; 
attempt was not made to pi 
findings with practice, 


tive attitude attributed to many eg d geo 

g attitude of experimentalists in this px a gre 

8 size, will not be repeated for several > of t gore 

resent more possibilities of advance by the integratior p d 
p. H 


uU 
è p 
boo 'epo method: he in do 
E ir anni = findings of an investigation carried out with t fer Yun 
of comparing the mental health of People livi "in the e 3 
with that of the inhabitants of an old. ER ew housing estate on : 
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same borough. The comparison was thorough and systematie; information was drawn from 
mental hospital records of admissions and outpatient attendances, from general practitioner 
consultation records and from household interviews. In respect of virtually every index of mental 
health the two populations proved to be indistinguishable, and the authors conclude that re- 
housing either has no effect on mental health or, if it has, that this is counterbalanced by other 
factors, The authors sce their findings as a refutation of an hypothesis tentatively advanced in 
àn earlier investigation, to the effect that certain types of rehousing programme might have 
adverse consequences for community mental health; equally, however, the Croydon results 
disappoint the expeetations of the many reformers who have predicted improvements in the 
Mental as well as the physical health of rehoused populations. 

Tf this study has a fault, it lies neither in the detailed planning and execution of the research 
Dor in the reporting, which were obviously meticulous, but in the inadequacy of the basie con- 
Ceptualization. ‘The epidemiologist who embarks on a comparison of community levels of mental 
dalth (or rather, ill-health) should surely be armed with reasonably sophisticated sociological 
hypotheses concerning the community characteristics presumed to be relevant and select areas 
™ which these characteristics can be studied in depth. In the Croydon study, the point at issue 
Was not whether a ‘lack of social amenities’ somehow produced a higher frequency of mental 
ill-health, but whether either the short-term or the long-term modifications of patterns of personal 
anq family life that are entailed by particular types of rehousing programme may unduly often 
Precipitate minor psychoneurotie and psychosomatic disturbances. This notion needs. to be 
Tefined and elaborated; and, if it is to be tested, the sociological aspects of the investigation 
require no less attention than the statistical and psychiatric aspects. To neglect these considera- 
‘ae is to come perilously close to comparing people who live in new houses with those who 
matte older ones. And it would be quite remarkable if such a comparison proved to be 

minating, F. M. MARTIN 


Studies on Psychosis. Descriptive, Psychoanalytic and Psychological Aspects. By 
THOMAS FREEMAN, JoHN L. CAMERON and ANDREW McGnrg. London: Tavis- 


Stock. 1965. Pp. vii 4- 245. 35s. 

A In this book two psychoanalytically trained psychiatrists and a clinical pon a 
N y demonstrato Now the descriptive, psyehoanalytic and experimental en er [ " 
roaches complement each other. Psychoanalysis has contributed a great deal to — stu 5 [9 
m Psychoses, Bleuler's notions of the hierarchy of symptoms in ep WE ro om x P 
oh; The psyehoanalytie approach has had a large share in the ers P x se tn 
2ophrenie, who has proved to be much more amenable to interpersona rA ie wen 2 En 

te. ously been believed to be possible. The purpose of psychotherapy is to help these patie 

y Perience past flicts. h a TON " 

Tho lan ne as fous analysis has been helpful in the description and interpretation of 
k G otic abel ce are crabe as regressive manifestations. geni ever, m er a 
> ie pees is still unsolved. Freeman, whe ES He d ud pane dis possibility of 
Drim, PSychoanalytie views on the major psychoses. Hp BS Br : funetions in schizo- 

Im TY organic i va being responsible for the impairment of the ego fun Aue 
ton, ia, Hallucinations and delusions are regarded as secondary phenomena servit g n > 

à ld. The chapters dealing with the patients 


Se; of re ations to t tsi inner wor à s 
b on " i he outside and inne $ 1 ; ; i 
" D : i Se i it ions and with the effects of distractive stimuli on se hizopl renic 
is) xperimental situation Ji 


n i logists. Schizophrenies were found to 
be], man " inl "est to experimental psychologi Le peas mee s 
S lesg ann 9t eene cien inp their performance by utilizing increasing degrees of 
than normal subjects t 


dt ^ ^ f selection and inhibition had broken down. These 
ea) a a ee aea rap handling of mon — ae mite itl 
Ana Vith the psychoanalytic treatment of re at Chestnu ge, 

ht boqy nn pr ris ier reae steer “Aba Every guide «m is E e per 
Conc Ver dim Th. yd an pee given an honest account of what psye ee nn 
Yoga buted in he authors ch or how little it is worth only the aoe wi one ` - 
din ine a d in mental illness whatever their theoretical approae. 


9 be read by all who are intereste 
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ce TO an approach 
may be. Clinical psychologists in particular will benefit from being introduced s inst agate 
which will help them in understanding not only their patients but also some imp cid 
i 2. STENGE. 
of present-day psychiatry. E 


3 = : Oxford 
Patterns of Meaning in Psychiatric Patients. By I. M. Marks. London 
University Press. 1965. Pp. xvi+ 144. 55s. 


; and 
s : sessionals an 
The author gave Osgood's Semantic Differential to groups of normals, obsess 


S statement that the 
psychopaths. Known statistical probabilities reduce the ambiguity of the ia ge mother) 
groups were half male and half female. Three personal concepts (myself, my fat lud: The aim 
and three emotional areas (anger-hostility, fear-anxiety, love-affection) TERIS: = a psychiatrie 
was to map out the semantic geography of these areas of conceptual meaning 2 
patients. 

The psychological aspects of the study were carri 
included short- and long-term stab 
The statistical treatment is exhaustiv 
interpretation of the results is high. diues oniy 

The usual general evaluative faetor was found and, in controls and ee better 
sidiary evaluative (danger or risk) factor. Personal concepts differentiated betwec pet positions 
than did emotional concepts. Psychopaths and obsessives used more oxrana tl galt. coat 
than did controls and were again contrasted with controls in having a epus out from the 
but psychopaths alone had disturbed parental concepts. Psychopaths again SEG jsyehopaths 
other two groups in having rather more fear of anger-hostility, whereas, on anxiety, PS) 
and obsessives contrasted with controls. ‚don th 

The psychiatric side of the study is less satisfactory. The obsessives were — ‘showed 
of the usual symptoms of obsessive-eompulsive neurosis. Fifteen of the twenty poo 
Obsessive traits, Tt is surprising that cba u oft 
What differentiates people, surely, is the preponderance or strength of particular IP paths ha 
rather than their Presence or complete absence. It is quite conceivable that the en inclusio? 
obsessive traits. Were they looked for? It is particularly possible when the criteria sereamiDE" 
in the psychopathic group were: repeated physical violence; repeated pere eT ; thieV 
general abusiveness; repeated theft, robbery, larceny or fraud; drug addiction. Persist! 


they 
| won though tA 
can probably pick out psychopaths from amongst themselves better than that ini d impor ns 
may not use the term. These inadequate criteria weaken the otherwise justifiable an stitu pet 
conclusion that the results suppor | 


1 : t the clinical view that psychopaths in psychiatric in "m 

have feelings of guilt. j ;ychiat i 
Finally, PSychopaths and Obsessionals seern to have been chosen because, within = nom 

groups, they represented polar opposites in respect to impulsiveness. What then 18 the ‚bi 

control group controlling? It is not necessary. Having got it, we could say that ! 

ape venom —op, more broadly, extraversion—the controls should fall mid-way bet 
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Fu: 7^ psychopaths and obsessionals should contrast with controls ( inst os 
nS iy Iiis Interaction should Produce something like P - - - O-C, which, in epe samples 
is what is found. The results could have been more unequivocally explained had i ys" 
ems ri extraverted and introverted psychopaths, obsessionals and normals, thoug po 
might have been a better choice than psychopaths, it ib iS 5 
This valuable investigation should encourage further work with this technique: bt you” 
hoped that it will be Published at a less exorbitant price GA A 
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" ; jun 
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This is physically a very pleasing book. Clearly a great deal of care has been taken in its 
Production and editing. In s s of this kind it is difficult to avoid stodgy reiteration and a 
Jerky rhythm; Dr Astrup's style is relaxed, lueid and readable throughout. He manages to spare 
the reader that bemusement which often accompanies the ingestion of terminology translated 
from the Russian. 

The importance of this book lies in its survey of research reports not available in English. The 
reference list contains 443 titles. Out of these about 260 are from the Russian literature, and 
Many others are from Scandinavian, Polish, East German and other sources. In his prefaee Dr 
Astrup claims that the reference list represents merely a supplement to the bibliography of his 
Schizophrenia : Conditional Reflex Studies (1962) and that in the present work he has ‘paid special 
Attention to recent research’. In fact, the few post-1962 references cited here are almost exclu- 
Sively Papers read to the 1963 International Congress of Psychiatry and the 1964 International 

gress of Social Psychiatry. 

A further limitation will immediately strike psychologists who read this work: that is, the 
Paueity of references to non-medical researchers. A few standard psychological texts—Hilgard 
and Marquis, Hull, Mowrer, Skinner, Watson, Woodworth and Schlosberg—do indeed appear in 
the reference list. But only Skinner and Watson rate mentions by name in the text. Nor is this 
restricted to non-Russian psychologists. Luria receives a passing mention in the text but nothing 
In the reference list. Teplov, Beritashvili and Myasishchev are among those disregarded. Again, 
the flourishing field of behaviour therapy receives only the sketchiest consideration. In the 
relevant chapter Wolpe is given a couple of pages, but these refer only to his 1958 book on recipro- 
cal inhibition. Of the few other workers mentioned in this section the only English-language 
writers are, perhaps surprisingly to some, Slater and Sargant. No attention whatsoever is paid to 

Nora s 


Sophisticated developments in this field. . . f 
Or Partieular interest m psychologists are the seetions dealing with Pavlovian approaches to 


ee functional psychoses. Whether these will have a ready appeal to clinical psychiatrists is a 
1 ferent c Elis adi 
' question. . -— ee 
n Short, clinical psychologists will find this book valuable for its Russian references ; its textual 

Conteng they will find interesting but unsatisfying. Learning and personality theorists will 

d : ` = x H k E tac E 
probably be disappointed by its conceptual level, which is much below that 5 Gray's po > 

à ior Dh S intr J e " psychiatrists, however, this cou! 
b ution to Pavlovian typology. As an introductory text for psy: 5 
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dmirable, Certainly every D.P.M. student shou d g ne 


LY orotie Susceptibility By E. R. HILGARD. New York: Harcourt Brace and World. 


1965 P fi. 0. 
: Ep. xiii +434. $9.50. mu 
The N ature of Hypnosis. Edited by R. E. SHor and M. T. Orne. New York: Holt 


3 m K 
Rinehart and Winston. 1965. Pp. xii+ 504. $10.95. 
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ibility. 
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not but fail to be totally satisfactory. The field has grown so much that a single book cannot do 
more than skim the surface. But Maier has done better than that. If the book is intended less for 
the professional psychologist than for the industrial executive or personnel manager he has been 
outstandingly successful. Even the professional industrial psychologist must be grateful, for the 
book covers a very wide range and is generally very adequately up to date. 

"There is no doubt at all that your reviewer will have constant use of this valuable book even 
though it will still be necessary to go to the journals for anything much more recent than 1960. 


H. G. MAULE 


Human Engineering Guide for Equipment Designers. By Westey E. Woopson and 
Donatp W. Conover (2nd ed.). Los Angeles: University of California Press. 
1964. Pp. 470. $10.00. 


The first edition of this book was published in 1954 as a practical guide to the design of con- 
trols, machines, furniture and buildings in the light of knowledge about human physiology, 
Anatomy and psychology. Although it was criticized for its cartoon strip approach, its tendency 
to ©versimplify and its somewhat arbitrary recommendations, it came to be widely used, and 
Was translated into many languages. This second edition is an enlarged and updated version of 

© first, still written in a direct, self-confident style and humorously illustrated. The additions 
are mainly in the introduction, where sections on design philosophy, cybernetics and bionies 

ave been included; and in the chapter on body measurements. 
he authors, both of whom work on problems in air and space flight, clearly intended that their 
00k Should educate the engineers in the human factors of equipment design rather than just be 
reference guide. This intention has been emphasized and developed in the second edition. 
à Owever, many readers will still be disturbed by the lack of references to source data in the 
ext and the absence of qualifying clauses to more controversial recommendations. No means 
nd Standard deviations are reported, nor are the type and size of the measured populations 
ated. The book sets out to be comprehensive as well as precise, but when recommendations are 
Made for the desi n of ironing boards and bedroom dressing tables further doubts are encouraged 
Out the bm the mede data, and consequently the validity of their recommendations. 
eir Source “common sense’ or are they generalizing from samples of one? eee: a eE 
i he Authors’ recommended designs for working chairs and seats m becomes apparen that they 
a ttle 9n the 18-inch sent-surface to foot-rest distance. This is the ‘traditional’ seat height, and 
l Viously upheld b po statement in the text ‘seat heights are expected to be at a certain 
Y When i ; >. However, Swedish and British work points to between 16 and 
17 inches ie person sits down js height for adult males, and women in high-heeled shoes. 
Sag "ng more the purum mount of experimental and field work on the optimum 
The, ummary of the considerable at orking use this book is inadequate. Asa 


asur . £ human wt 
pe t | au for the Bere i gues ar some of the basic principles and parameters of 


hu, “0 desi haar ke into accoun 
1 8n engineers to take 1 
Man Performance this second edition can be recommended. G. A. RANDELL 
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" " swe Si mores 
asi-truths one finds in first-year essays. My favourites from this book are, j Sok ee peo 

aa ze been conditioned to blink their eyes at many things... > anda photogr T o 

iex with the legend—'A possible result of unconscious reactions and ^on : 

'The book should also be considered for its qualities as a program. Each s peer e ERR 
prose summary and continues as a linear constructed-response program. e tibliogra niy 
with the answers in the margin. At the end of each section is a self-test quiz and > DA 
Inside the cover is a table cross-referencing a dozen texts with sentibus p c a arn fob 
program can really only be judged by its results but in the present case do iu follow 
closely specified and no results of evaluation studies are quoted. If psychologis x <o? The pro- 
the APA recommendations on evaluation how can one expect anyone else to o s and 
gramming style rarely rises above the crude ‘Swiss cheese’ variety and one fnis inter have 
perhaps the readers, would be happier with straightforward prose. Skinner B ; e f programme 
been imitated rather than used. For one who is still hopeful of the y ecl on an socia 
learning in higher education this book comes as a disappointment. A second volu pana 
psychology is promised. JOHN 4 


sign. London: 
The Structure of Behaviour. By M. Merteav-Poxty. Trans. A. L. Fısner. L 
Methuen. 1965. Pp. 253. 35s. 
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those of Co-ordination and integration, and argues that the physiology of the bral his 
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Structure and law are ‘two dialectical moments and not two powers of being’ (p. 142); for ulti- 
mately form can only be dofined in terms of knowledge. ‘Laws have meaning only as means of 
conceptualizing the perceived world’ (p- 145). 

We speak of ‘vital structures’ when equilibrium is obtained, not with respect to real and pres- 
ent conditions but with respect to conditions which are only virtual and which the system itself 
brings into exist ence, Each organism, in the presence of a given milieu, has its optimal conditions 
of activity and its proper manner of realizing equilibrium determined by its general attitude 
towards tho world. Thus organic structures are understood only by a norm, not expressed bya 
law. Of particular importance are the organism's thresholds of perception, which, linked with its 
Preferred attitude, give a new kind of unity to behaviour. 

The human level is characterized by ‘use objects’ (o.g. clothing, tables, gardens) and ‘cultural 
Objects’ (og. books, language, musical instruments), which constitute the proper milieu of man 
and bring about tho emergence of new types of behaviour. ‘Work’, the activity by which man 
transforms physical and living nature, is more distinctive of man than behaviour. ‘What defines 
Man is not the capacity to ereatoa second nature—economie, social or eultural—beyond biological 
Nature; it is rather tho capacity of going beyond created structures in order to create others’ 
(p. 175), . 

In tho first three chapters the general drift of Morleau-Ponty's criticisms of psychological 
theories can bo gleaned; the general shape of the conceptual distinetions which he thinks crucial 
a thoorizing about human behaviour are readily discernible. Much is said that is acute and sug- 
Bestivo and it is indeed welcome to find a philosopher writing about psychological theories with 
Such a detailed grasp of their content. When, however, the reader embarks on the fourth and 

ai Chapter, dealing with the more purely philosophical topic of ‘Tho relations of the soul and 
10 body and the problem of perceptual consciousness’, he may well find himself completely 
fogged, It is not altogether clear, to put it mildly, what Merleau-Ponty considers the p 

tho soul's relationship of the body to be. His discussion, which stres es the importance o; 
Pereoption and of structure in this relat ionship, is very difficult to follow. His main theme is that 
®Xperiones is our way of being inextricably involved with the world through our felt body.T v 
San affinity, at different levels of structure, between consciousness and nature. This sounds 


eoptahle T is; but its particularities are very perplexing. 
Ptable enough as a general thesis; I : —Ü 


Language, Thought, and Comprehension: A Case Study of the Writings of ae 
Richards. By Ww .H. N. Hororr. London: Routledge and Kegan Paul. 1965. 
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tory, that book would have to be, as Hotopf’s is, interdisciplinary in its approach. Nor, I eei 
would it be disputed that Hotopf was unusually well qualified to undertake tho task as a goce 
psychologist with a particular interest in problems of communication and an initial at 
as a philosopher and historian. The psychological reader cannot expect, therefore, that Hotop : 
discussion should be narrowly psychological, or, in the commonly accepted sense, strictly 
technical in its method. Nor, if ho is to read the book as a contribution to a field too cavaliorly 
neglected by the professional psychologist, can ho afford to disregard the other aspects of Richards 
himself, or of Hotopf’s discussion. Hotopf, indeed, indicates that he has been particularly T 
cerned with assessing Richards’ wholesale application of psychological explanations within th 
different disciplines. : ks: 
The Meaning of Meaning apart, Hotopf confines his study to five of Richards’ main yo? T 
The discussion then falls into three main sections as follows: (i) a critical analysis of the ore 
of these publications (chaps. 1-5); (ii) a critique, on the basis of Richards’ own methods, of a 
‘misunderstandings’ and ‘failures of communication’ that have been demonstrated by & n 7); 
of the most significant philosophicalandliterarycommentators on Richards’ work (chaps. 6 ee ie 
(iii) the conclusion of the whole matter, and certainly the most interesting section of the who dd 
representing Hotopf's own reasoned evaluation of the Richards material, and in particular s irs 
lines that he had taken concerning the meaning of meaning, language, languago and commun! 
tion, and language and thinking (chaps. 8-11). was, 
There is no doubt that Hotopf's book is an important one. It is concerned, as Richards Y um 
partieularly with those aspects of language—content and meaning—that have been treated nie 
gingerly by linguists and psychologists alike in recent years. Indeed, in so far as ' unobsorv® d 
appear to be involved, the concept of meaning is one which some psychologists at loast W ont 
prefer to avoid, or even to abandon. It is impossible to do justice here to Hotopf's long mann the 
It is perhaps a pity that Hotopf gives so much time to the critics of Richards, allons. en- 
material is not irrelevant to his ‘case study’; and, although I suspect that Hotopf hime? rcis® 
Joyed doing it, I doubt whether many of his readers will find his somewhat apocalyptic E ing 
ss Freudien phenomenology’ in the last chapter (‘Genesis and Revelation 11’) any more 82 oie i 
en Zen did. But two points should bo made. Hotopf's book is no: TAPES: ^t. perhaps 
(xim ee although it is that as well. Few psycho-literary ‘clinicians (ox jorston ý 
bam Finan tl ed can have paid their chosen ‘case’ the tribute of such an effort ah ks so d escrib* 
ing the hock D employment of the ‘case study’, Hotopf may speak for himself. i in an 87 i 
Min oe si I hope to suggest that the clinical method may ducum bly specula: 
tive Fo > € s approach has so far ruled’; and while admitting the ewe = nob limite 1 
npe rii ds d study he comments further: ‘The functions of a psychologist ar = an anim? 
who theorisos ders: procession towards further certain knowledge. „Man. jowerful em- 
pirical tradition ough: Bteally, and the specialist training of a psychologist in 2 I 


x! 
p t to be able to sharpen i experiences from 
these inevitable lieosiós coms; pen and further articulate the exp emi gp TÉ 


M 
emory. By BRIAN Surg, London: Allen and Unwin. 1966. Pp. 214. 405- 


P t 

Dr Smith's book is ï than 
md. a contribution to tho phil ; 5 , nory, rather olo 

psychological Investigation of memory e philosophical discussion of memory ‚ost to PSY? i 


iste, And.m, t mer phenomena. But it may be of some interes york 

rinde in ies ted d bilities for empirical investigation. As a philosophica, P to E 
: is ret Dr Smith does not address himself at any ory 

en i raised by philosophioad scopticism about eit dod 

as euriously SEES is approach is one which will strike many ph late 

i y on the evidence of introspection; 2n. en 

ental phenomena in a manner more Te jt 
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haviourist view, which reduces memory to our currently making claims about appropriate 
pieces of tho past, is quite rightly rejected as indaequate. Dr Smith distinguishes between the 
memory-claim that such and such an event occurred and tho actual memory on the strength of 
Which the claim is made. The actual memory then remains to be characterized. It is here that 
many readers will find Dr Smith's account hard to follow. The reason is not the complexity or 
Obseurity of his basie views, but the number of incidental discussions which are not clearly 
linked to the main theme. For example, there is a running argument to support the view that 
facts cannot be remembered but only asserted in propositions; propositions can be remembered, 

ut by non-verbal means as well as verbal ones. To many philosophers these will seem perverse 
Views to hold, and the difficulty here is that they are not sufficiently discussed to become im- 
Portant in themselves, nor is their place in the overall picture of what it is to remember something 
mado clear, 

The gist of tho book's answer to Dr Smith's question is, I think, as follows. When we perceive 
Svents, or entert ain propositions, we sense appearances, in a use of the term ‘appearances’ which 
"Dplies only that we are sensorily stimulated in a given way. This given way may be described 
Physiologically, and is what Smith calls a ‘sensation’; and in perception we become aware of our 
Sensations, Memory, then, involves the literal re-presentation of the appearance, in other words a 
Tepotition of the physiological process of sensation in the absence of an external stimulus. In the 
Same Way that perception is our being aware of the sensation, memory is our being aware of its 
"epetition. And on tho strength of this account Dr Smith is able to explain whero we can go 
astray in making false memory-claims, and where we can have accurate memories, even though 
Wo May make falso claims on the strength of them. : 3 iol 

, Vn the level of ordinary common sense, much of the book is sound reporting, and the physiolo- 
Bical Speculation is as interesting as such speculation usually is. But it does not seem to me to 

Vance our understanding of memory very far. As a subject for philosophy, memory is not 
hough to sustain a book of over 200 pages; and the mixture of introspective evidence, specula- 
‚on and linguistie fiat is philosophically disquieting. The dangers involved in talking ze 

Mages’ and ‘a, earances’ are neither explained nor avoided, and Dr Smith is none too safe in 
© area of such nneient pitfalls as the notion of ‘direct perception’. As psychology, I cannot 
Cliove he, PN d p x F icon sory useful purpose. Memory does not seem to be one of those 
„Teas whore ae rein Be un nai wer teal, and, if it wore, there is no evidence that Dr Smith 
8 much idee n. ius aono ina problems of empirical psychology. Dr Smith seems un- 


ibi i i i f the remem- 
eros i ; i "ibing the physiological mechanisms o; 
ing paa n tho enormous difficulties of deseribing : s seemed intuitively clear to 300 years 


: Ing pr i l lel which ha 
Process, e s mple causal mod a : : 
z ' eee cec =. to appeal much less to physiologists today. Eike ung, T 
NS will profit fr mo of the discussions in this book, though hardly from vá who E Fi 
Should be Hooton to offer it to a psychologist as a sample of what philosophy can do 
i ALAN RYAN 
logical questions. ATAN 


ij XP ex 
Sonat Detection and Recognition by Human Observers. By J. 8. Swers. London: Wiley. 


1964, Pp, xi+702. 1325. 


icati r ignal detection 
hi i -ith applications of the theory of signa 
RM i book is a collection of papers concer ned with m ee fui mcer 


x = Fox (1954 : > 
tion an by Peterson, Bir - vet pei ue inspired by this work, but na — e as 
N 8 SA aue er "d one volume will be of considerable value or u ees , 

forg, : ample and their collection in ( ron seumsitn bo fio original seminal paper by Peterson, 
Purposes. The only major omisst ailable only as an excessively long and cum- 


nd Fox, which until very recently was BOR iously well known and used by most of the 
ivate i ri is report is obviously well & \ 
Privately circulated report. This og tS eve buen. of conaiderable help io those 
"sia. Whose work is collected here, & 


r orsion of the original paper. As it is, 
Mog ho + 3 ze included a shor tened version i P 
E E eop] Charmed Girls er t to reconstruct the theory from the shor = ar pl ^ 
by Ou P ; ust continue to em t articles. Many of these are unfortunately s 
almo, of it which appear in different art: 


M Tio arto mprehensiblo. to seven sections on general theory and = My cipue : 
arhi : into Ini ieations; recognition; fr 
È nn es me cations ; physiological applications; S bae 
? expanded obs! For each section, Swets has provided very 
Speech communication. xia 


484 Publications reviewed 


tions, which make no attempt at pars and which collectively do not contain very much 
re than is already given in the table of contents. ace e 
Ec of mda of this kind are becoming very common. They are welcomed no 
are undoubtedly useful and convenient. But in most cases, as in the present one, a hi i Enn in 
book, by a single author, covering the same ground, would be very much casier o rea Sind 
evaluate. A collection of papers, no matter how well selected, must bo both inc uo S 
repetitive. This collection suffers from both failings, but minimally; and whilo we um ec ale an 
non-appearance of the book which Swets might have written, this volume dons nein 
opportunity for us to take stock of this very important and rapidly developing area of } 
logical research. a is the uso of 
Perhaps the most impressive result of those applications of signal det ection theary er 
a common language by people working on such diverse subjects as visual and audit ory dings from 
speech communication, thermal sensitivity, auditory masking and physiological ep nrolated 
the frog's retina. This common language has not merely been superimposed on a set 0 = clearly: 
subjects, but has enabled people whose interests are related to seo the relationships ar ristic 
However, others before and since Peterson, Birdsall and Fox have applied versions o : Notable 
decision theory to perception. Almost no reference is made to their work in this mens al paro- 
examples among the neglected are Thurstone, Hecht and, more recently, Barlow. Ðt 
chialism is a serious defect in tho work of this group. lications of 
When one considers the details of the theory which distinguish it from other app d nature 
statistical decision theory, the record is rather mixed. In the controversy concerning Kon rather 
of the sensory threshold, tho evidence on the whole seems to favour a movable Mem at this is 
than a high fixed threshold. But there are a great many loose ends which suggest I pt from 
not the whole story. For example, tho agreement between d’ calculated from Yos/NO strong A 
f E 


: y l 2 ; signal 
forced-choice experiments is fairly good, but, when the relationship between d' and sign? 
is determined, tho two 


i action 
methods give different results (Swets, chapter 6 in this ae are 
Barlow has shown that the efficiency of a Yes/No judgement is reduced when & ised in n 
made to raise or lower the Judgement criterion by the methods which aro standardly us 
determination of d’, 


A major difficulty for the theor 
Square root of the signal stren: 
related to E/No, while in visi 
the cube of t 


this eollection, although Tanner (chapter 16) 
signal. 


„o the 

z ional to" 

y is that while it predicts that d’ should bo pr oen linearly 
: are O 
he squ ae 

tho 


gth (E/No), most workers on hearing havo found it 
on Tanner and Swets found d’ to be proportional to ü o pap 
he signal intensity. This difficulty is not properly discussed in any of re about 
attributes it to the effect of uncertainty 


5 P ormininÉ 
m à ely, the role played by uncertainty about tho naturo of tho signal » s paper 
the relationship between d’ and signal strength is not properly discussed in any © he she 
Green (chapter 2) has a very brief discussion of the offect of signal uncertainty er tho 5” t 
esponse curve. If his argument is correct, the conditions under wW eunate ur 
ledge of the nature of the stimulus can bo achieved, and it is reci cont i t 
Signal strength has not been determined undor eec a is 
Peterson, Birdsall and Fox theory was tho assumpt ost te 


to te jor 
> E To ansióus a as been made t° ^ ri 
assumption. Greon Toca Dee value. No serious attempt has be tho cr! wo 


„curvos thi? 


ay-off matrix, the relationship between the predic 
urs has never been reported. It may well be that : 
; eory i : ED re . ments 
this view do not appear in t Ty in a non-quantitativo w ay. But the argu 


si 
19 SOP”, at 
is more inst 


gi 
for and 88 


4 
d his volume. the son 4 

ne ino ES oman this way through many of the chapters of the book, bemoaning o , a 
tered nature of the evidence Presented, the failure to m naler the results of other = onc! 25 il 
the lack of iud clear exposition of some aspects of th os = 7. It all adds up to * anb m 
that the time is ripe for a book Polar c in — the work of this 9C A (0 Jor, 
someone has the energy anq courage to er 1 2 S wo must bo grate p Por 
Swets for giving us this collecti Sap sieh a bool: It mak n of 


and indigestible reading and 
specialists. But it does represe: 
this school. 
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Vision and Visual P. j i 
L erception. Edited by CLARENCE H. Graman. Ni Tork 
London: Wiley. 1965. Pp. vii+ 637. 180s. ER TES 


sion 2 : 
Undor verre cate volume are psychologists with long experience in vision research. 
thoy have Aimane i enge Graham, who has written nine of the book's twenty chapters, 
advanced Sr d wai % work that is broad in scope and *of a depth appropriate to 
Probloms that € : i TA Er Visual Perception aims to include ‘considerable discussion of 
view of tho Ser ae u the psychologist ‚as well as discussing vision from the point of 
The M deno E x psychophys' ist and psychophysiologist. 
Genen uem b — divided in a conventional way into the various forms of visual 
chapters on une er f icker, colour, form, ete.), visual adaptation and contrast, with 
that has been wirft B - 5 5 : eph saat phot ouhomist ry and ont imd Not surprisingly for a book 
than on tho te a oe gt oe om Vision and Visual Perception isstronger on the behavioural 
litus: that "a E a pan physiological aspects of sion, T he only chapter in the ' basie sciences’ 
Although E be zotormmendéd as an authoritative review is the one on electrophysiology. 
te enlo emer i tant w ork has been left out (on movement detectors, centrifugal activity, 
Clearly eects ya potential, ete.), what has gone into this chapter has been well digested and 
T a 
pra et ua to the psychological content of the book is to be found in chapter 3 where the 
its a p mothods are described as occupying a central role in visual experimentation’. 
Aspect zm k ata of two typos: the stimulus-response' function, showing how some measured 
esponso varies as a function of some measured aspect of a stimulus, and the ‘stimulus- 


ho p 


ar in this book is limited to psychophysies. Andi 
Count of to many oxporimental psychologists. [ 
Communi ; tho now way of thinking about problems of visual 
of shra atian enginoering. In particular, it fails to consid 
Tt ig eshold’ of tho idea that sensory discrimination is limited by 


8 als i 
Vig em Psychophysics confined almost entirely to man. 
‘on and Visual Perception should prove very useful to the postgraduate student as a 


Soup j 
the “book of psychophysical (S-R) data and of tho theories that have been proposed to explain 


What , But if ho decides to purchase this expensive book he should be clear that he is buying 
ry’. If he expects something more exciting than this 


‚the editor ; nella ans eee 
thoi s ee Ha ee tho authors seldom givo any clear hints as to what 
Tha, SS of facts might signify. It is the reader who must discover that the experiment on the 
impres of motamorie li hts filed systematically under ‘color characteristics on pago 490, has 
the e. tions for tho eene hypothesis of colour vision described on page 414, and that 
Con rimong by Rushton and Westheimer referred to on page 204 has implications for Wald’s 
Mast Artmont hypothesis’ of dark-a bed on page 193. And it is the reader who 
Rookie, after, 1 chi ; through masses of experimental facts and detailed descriptions of 
"hone Which [pea of ione theories can be excluded. Because of the almost complete 
(hts So critical E and evaluation and the persistent shelving of all theoretical and 
2 o ial issues the book makes dull reading and seems unlikoly to aren ene ei um 

hen en bjoet in students. It is the kind of useful book to which they shou e exposed only 
G. W. GRANGER 


Y aro vory ‘advanced’. 


on an S-R model that takes no 
crimination that has come from 


fails to consider tho implications for the concept 
noise in the nervous system. 


daptation deseri 
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Probability and Statistics in Psychological Research and Theory. By D. W. STILSON. 
San Francisco: Holden-Day. 1966. Pp. xii+ 507. $12-65. 


"This book is a well-constructed, insightful, and at times exciting introduction to the use of 
Bayesian statistics in psychological decision-making. In addition, it will servo as a useful toxt- 
book of elementary probability theory for psychologists in all branches of the subject. "m 

All introductory texts on probability theory must cover much the same ground, with variations 
only in style; the treatment here is pitched neatly between algebraic sterility and tedious 
circumlocution, and will appeal for this reason. The author states a preference for intuitivo 
clarifieation over algebraic argument, and in the former respect deals excellently with the namn 
of statistical thinking, the meaning of probability, the link botween Bayesian and psychologic® 
thought, etc. The algebra is concise and not over-demanding; inessential proofs are rolegated to 
appendices, or references given to where they may be found. 1 

Nevertheless, the book does not quite live up to the expectation of its title. It will be read v 
used by first-year undergraduates and research students who will already have encountered t 5 
commoner statistical methods. The reader is taken to the brink of understanding the theoretici 
basis for these, but that is all. For example, the derivation of eonfidence-limits for mean? 5 
Stopped just short of the use of Student's t distribution, discussion of the chi-squared distributio? 
in relation to testing hypotheses about variances does not mention the F-test for varianco apt 
and applications of exact binomial probabilities are given without mentioning the common oe 
parametric tests based on them. These points should not escape an intelligent student, bub E 
en of linking the well-argued theory to the often obscure practico seoms to have he 

st. 

É The examples and problems in the text aro interesting and instructive. Suggested readint 
given mostly in the form of page or chapter references, which is a great help, although ! 
pity that the author-names of these are not given in the main index. D. H. ayto? 


" re 
dings 2 
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and 


Mathematical Explorations in Behavioural Science. Edited by F. MASSARIK Di 


P. Ratoosn. Homewood, Illinois: Rd. D. Irwin and Dorsey Press. Bes 
viii +387. $7.95. 

The collection of pa; 
range of topics, from 
attendance at nation 
titles of the other vo 
the greater part deals with ae = 


5 ‚ide 
a fairly WIE 
M 
anviou 
eha th 


e 
from 


a. There is little which i ; in the book but i o- 
vide interes readi ich is completely new in the book " 
haviour. da pee for anyone attracted to a rigorous approach to group an me 

There: are TE i d ittle to anyone more concerned with individual processes. ion af an 
Boats ntroduetory and methodological papers, of which Hunt’s discuss!" j and 
amplification of Bayes’ th gical papers, of v nnial 9. 


eorem is tho most important, since it deals with the pere „manti 
rs 


& ons and this tur siderable under-@® yout. 
The part on ‘in urns out to be a considerab 
oa EA “oe rn I tour” contains thirty non-mathematical pages, Of V an 3. a 
P iner o i ; ba ui nor 
Attneave’s contribution to this e n confi ormity to national and or ganizational m je 2i 


The remainder of the volume is 
on group and large social aggregati 


games by Lieberman indicates some of the i Yeno: ry and ~~ 
also uses experimental data in his di 10 insufficiencies of the relevant theory f the of iol 


z _ - 
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structures and, incidentally, gives a good indication of the severe restrictions imposed by the 
mathematical treatment of events in this field. Bartos has a model for a particular negotiation 
situation and experimental data help him to identify some of the problems involved. 
Attendance at national parks is dealt with by Catton in terms of gravitation models which 
clearly exemplify the ‘social physies’ approach. It may well be that in the behaviour of large 
Social aggregates certain simple laws of this kind will apply and it is up to the mathematical 
Social psychologist to discover them. Although one must not expect that the laws of physics 
Will apply in their simple form to the parameters of a society, there is clearly much to be gained 
Y à comparison of societies with the behaviour of large collections of particles of one kind or 
another. 
The book has its disappointing features, particularly for those primarily interested in in- 
dividual processes, but it should be useful to anyone new to the use of mathematics in social or 
Management science. A. R. PIKE 


Readings in Animal Behaviour. By Tuomas E. McGizr. New York: Holt, Rinehart 


and Winston. 1965. Pp. x 4-592. $12.00. 


Tho subject of animal behaviour is part of several disciplines. This book of readings brings 
fogethor reviews and summary accounts of research programmes, as well as reports of specific 
*Xperimonta in each of these disciplines. Fifty-five papers have been selected from a be —— 
9f journals, ranging from Science to tho American Journal of Orthopsychiatry, and unlikely to be 

availa in mos ivorsitios or research institutes. . : 

"he i a m nem headings: introductory readings (5); behaviour ganietios 
( “3 neural, hormonal and chemical control of behaviour (8); Loa ir Sal E p d ie wig. 
Critical poriods and imprinting (11); sensory processes, communication € — = E " 
Satrning and motivation (10); social behaviour, ethology and DS ( E: por oe 
Preceded by an editorial introduction in which the problem is set out, ee ete ess = 
i ‘Scipline are explained and general references given for further reading. ae 


i B iti "ms T re given to other 
‚Yidual Papers, thoro is again emphasis nn definition of a pe eR volume also 
ajor articles by the author and tho current interest iA PESA eight of the articles have been 

a 1 Ram ae rty-ei; S 
an author La subject index. A major feature is that thi h rn e 
Publi r and a subject index. 25 hoice of papers in each area has necessarily 
Shed si 3 " re 1955. The cho: e À 
boon 8 a EIGEN 1960 and only threo paton ior contributions in the field. Occasionally, these aro 
Stil] elective but generally covers tho ma) “in the caso of tho transfer experiments involving 
la 2© subject of heated controversies, as i of the problem might have been valuable. 


maria, ro general review i € ns 
Vie grise cad aa animal behaviour and the high proportion of review 
stu 


9 br "er ^ N it : y - 
ticles oad coverage of recent ompact source of information. wi oe 


in this book make it invaluable as a ¢ 


Purses Research in Motivation. R. N. HABER. New York: Holt, Rinehart and Winston. 
rch vn, IM otovat ee i 


1966. Pp. xii 4- 800. 100s. anding that this is not an original book ium. 
rem: — ae r at s ; 
aol je d bo somo initial d welcome books of acer c LE 
ant € d e ueni datur the title. Eb s ub > a E 

act is no : de ; x 
Star | ression O: s 5 - f ‘i. 
N "o a M ted out to glean à preliminary vem chosen authors, covering a wide variety of speci 
"og; d. It says much for the editor tha 


i b X h. 
h tivation theory and researc. . 

1 Mteros i cid account of mo eo interpreted widély— 
Ser ainly ty. give on the whole aut and experiment on ag me d a ie ee 
buy een achipy p MESE a Thero are 76 papers e 2 i of emi ae 

Sho, Oved with some success. lty. Thoy are organiz io area 
9r obtainab] lv with difficulty. T : f instinct, drives, punis 3 
What . nable only ing the topics O: on pee S 
blo, 2t in subie but covering x selaiion t6 mativabion. 

Tat: 3 Ject-matter 3 Fantasy in rela Bach chapter is 
eq, on, Incentives, conflict, zn , = t always succeeded in his in 
Se e > 

atin Y an explanatory note by the 


rho has no i i m 
i } pert ced nO is often little more than a catalogue 
hos 
v ns ‘the various works chosen, and w 
he Sine ig chapter. 


"th of this collection lies 


i k ted 
i i nateri: l. Wear resen 
».. editorial judgement in choosing ma al. We are pre: 
m editorial ju 
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with an absorbing and fai 
i airly complete pi 
7 iti et j T 
p eden dou 1949 but mainly in the oon og field of motivation almost up to the minute, 
Wlızabe 58-65. T. - 
y, D. O. Hebb and J. B. Gi 05-65. To lengthen the period under review: 
nter : .B.G m enmt 5 ndor reviow 
work extending back over the usta. Te Gilmore provide mature and historias perspectives on. 
€ (only an excerpt from J. Bowll is saddening to find British psychology as poorly repro- 
S is a reflexion on Briti J. /lby's monograph, Mate Pe gy as N 
Arie: tish j graph, Maternal Care and M l Health) but 
Motivation (E, ritish psychology rat} p Mental Health) 
ysenck, 1964) mu: A ier than on the editor 3 N A 
E O8 eos r, though Ex ents in 
ctia to emphasize one rm Li in time for consideration on riesci been 
'roversy (pa yer another, nor has he be hg: er 
Conieibetae | nans letters by W. A, Hillix and ir G E^ = e BSR DURS BEER MY 
N. E. Miller numerous tha 7 " y G. P. Sackott). 
e takes us with im rti ye that gave particular pleasure can bo mentioned. 
E experiments on alimentary eh ps v speed through a series of ingenious and 
, Sensory feedback (providing evid Se ts of 
conflict : entinat a g evidence on determinant 
J. A and drugs. emporal sequence), and another well-known section OR 
ec: - Hunt is thor 
dis i à ‘ough as usua á ; 
"amo ims. inadequacies of edi epigenesis of intrinsic motivation. Thore are vari 
[ee a interest in exploratory Seren tiplicative drivo concept (and hence tho emorgence o 
imas d and drive-induction theory. tour) as well as of drive-reduction theory adaptation- 
‘here is a nici 3 > » 
later ch. e apportionm ; 
apters t E ent of theoretical ¢ —' 
ors tend to show the increasing fat M wi experimental reports througho 
» While the early chapters ar 5t and experimental sophistication of worl 
5 are predominantly based on animal experimental 


i he moticulo 
repute 


ous 


ut, the 
k on 
jon, 
us 


sa n offere » / 
onscious Processes’) ho 6 ed, the reader may reach chaptor 9 (on ‘Fantasy 
on for further onlightenment on topics of clinic?" 
- It is here that ra s appointing chapter. It is horo that theory i$ least cle 
n apes casiost to criticize. Tho inclusion of R. A Clark $ 
Ni 3 s : > . 
Bew; js tects of sexual motivation on fantasy indie ze 
| qe en in this aroa. At a timo when clinical psycholo 
à ee courso in experimental methodology, and s» 
While the bod f 5 exemplars i nn presented by disordered human bohaviour: 
left with tho i Y of tho book gives a satisfy MINOR of worka such.as this 
statements of = ittle can he, ing feeling of activity to s “pose, ON 
5 ca dee y to some purpose, 
value to the clinician, vie in the way of clinical ps LU Em wos istor 
we say has gone wrong in tho motivational D for 


ates the 


ois still 
till ] 


? Whai ; 
t can be suggested in the management of an int : 
ae jvatio i 


S int 
towards explaini erestin á 
plain „ung secti ; , oct 
iin on pu the importance of early learning, though di inf 
S once aroused, goes some way towards ans" 
e invalua) z ach‘ 
are noticeablo; reference; ston have n : "à nior undergraduates, researchers and ep 
i s e : > AR ; 
there is no author index a xcluded from eg with some ovidence of ud the ond? 
= h ividual articles and accumulated ® 
st 


© general i 
n ee 
mee Ip meagre for such a volume. pH 
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Evolution and Growth of Human Behaviour. 2nd edition. By N. L. Mvxx. Boston: 
Houghton Mifflin. 1965. Pp. xi+594. $8.50. 

Child Psychology: Behaviour and Development. By R. C. Jomssox and G. R. Mgprx- 
Nus. London: Wiley. 1965. Pp. x 4- 556. 53s. 

These books present two very different approaches to tho study of behaviour development 
and child psychology. The ten years which have passed sinco the rovised edition of Munn’s book 
®ppeared in 1955 havo soon very considerable advances in a number of fields which bear on the 
Central thomo of work; in particular the recent research on the genetic basis of behaviour and 
tho ideas this has generated about the evolution of behaviour. Each of the chapters has been 
Tovised, though in some cases, as tho author points out, so little now work has been done that a 
Tovision is baroly nece y. The chapters on unlearned behaviour, prenatal behaviour and the 
development of motor skill provide examples of these. Tho bibliography has been extensively 
rovisoq and, though not exhaustivo, is very adequate. In the course of the past decade this volume 
las fulfillod a need effectively; this revision should enable it to continue doing so, though not, 
9no hopos, for a decade. à 

Johnson and Medinnus divide their book into fivo soetions: introduetion (1 chapter); basie 

actors in dovolopment (5): the family and its influence on development (4); societal influences on 

Socialization (3); the ond product (4). The introduction provides some discussion of the methods 
"ind techniques of child psychology. Here is a very marked imbalanco: for example, two pages 
NO givon to a quotation from G. S. Hall, whilst concepts such as validity and reliability get only 
SD or threo short paragraphs. On pages 7 and 8 there is a most misleading dofinition of genotype, 
Which is followed by an equally facile discussion on tho merits of the genotypic versus the 
Phonoty pie approach to the study of behaviour. . . M 

lho basic themo running through the book is a polarity between ‘biological-genetic forces, 
Which tho authors sco as responsible for similarities in behaviour, and social forces, which are seen 
re Doing largoly responsible for producing differences in behaviour. The second section contains a 
Anaptor 9n heredity which is adequate, though no emphasis is placed on the developmental 
t foots of gonotic variables. The chapters on ‘growth and maturation’, ‘learning and motivation’, 
ty Buago’ and ‘intelligonco’ do not provide adequate coverage for an undergraduate be In 
: à Seetion on basic processes no mention is sii = perceptual development, motor devo op- 

nt or Tes: i -ordinat ehaviour. 

1 ee develbpricng bs un n aes ' influences on tho socialization of the 
chi a senna UI) c stive trentment of recent work is provided. 
T are good. In each case an up-to-date and exhaustive tre manos ^ k is pre x 

© fina Section contains a rather pedestrian chapter on behaviour distur ance, including two 
Pagos On how to avoid quacks. Tho chapter on personality development is disappointing. 

"he book i a text on child psychology for undergraduate or for 
Sook cannot be recommended. as 


Ucation students; far more satisfactory would have been the publication, as a separato 
í KEVIN CONNOLLY 


o 4 né ^ 
Nograph, of the sections on social and cultural factors. 


The Psychology of Classroom Learning. By JOHN M. SrEPHENS. New York: Holt, 


" Inehart and Winston. 1965. Pp. 511. 60s. " — 
OF an invois in colleges and departments of education J. M. Stephens 
al eS arcmin sae Study of Educational eher in HGB n 
Co Ved as a major toxt-book. The word gets around that the content iB Mee dete e ems ue 
iy ho more im iGitánt topics in the course and that the author’s urbane stylo 2o sos ius 
St rk Minently Fa What is also keenly appreciated by those students who pen qo ered 
ap Phens after exami e some of the other texts that are availablo in this field is t at he 
Precint eed = gs g way towards satisfying the needs of intending teachers. The majority 
in " uch studon ars Pho tint in theoretical formulations and the data ee Mons only 
bra Ur as these involve rergemzeble implications that can servo as principles to gui 2 a. 
With cos, Stephens clearly sympathizes with this expectation and Buts out to ga i = * E 
og, Cut joopardiz; zur Ms erity as a scholar in the process. He is willing to allow what he 
ibe, ardizing his integrity 


S as ‘fireside overtones’ to intrude into his discussion of the implications of research data, 
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but always remains close to the available evidence and, where necessary, exposes its inadequacy 
E7 ee work contains, intact, some of the sections from the earlier Keri | kp 
describe it as a revision would be seriously to underestimate the amount of new ind Tro 
has been included and the extent to which most parts of the book have been er € = cludas 
are three main sections. The first part deals with the role and functions of the teac We ben that 
a compressed account of child development— with ample references designed to er measure- 
this important topie should be followed up elsewhere—and a chapter on Eor onen 
ment which also needs to be considerably supplemented from the sources. Part 2 = Ations'ó 
to which the attention of students could be most profitably directed. The nature — praet 
learning are here presented with commendable clarity and economy and a good c = S lize 
(post-1960) data is included. Part 3 is concerned largely with character formation an S oiaro 
tion. A short, final section deals with some of the administrative ae P ads with & 
team teaching, ete.—which affect the relationship between teacher and taught anc e factions 
chapter in which are outlined the frustrations that teachers regularly suffer and the sat ; 


H s 
e HER -4ntistics" which } 
they occasionally enjoy. There is also an appendix entitled ‘Some elementary statistic 


too brief to be of valuo. ! ining accounts 
A feature worthy of mention is the inclusion at regular intervals of insets — "These are 
of original investigations that are relevant to the theme of the surrounding tex Men 

presented without comment or interpretation and may therefore be used, not only poten 
the exposition, but also, as the author suggests, ‘to remind tho student that the in o Fado 
of research is difficult and precarious and that definite advice does not emerge au 
and unambiguously from the data themselves’. 


ement 
tation 
ally 


‚jean 
E Amerie 
The references are ample and somewhat more eclectic than those supplied in many ap YATES 
texts: a sizable numbor of articles from this journal are quoted. ALFRE 
WEB» 
Reading Disorders: 


" FLO 
a Multidisciplinary Symposium. Edited by R. wor 245. 
H. F. Gorman and L, I. Lawson. Philadelphia: Davis. 1966. Pp. x+ 


veanaisoo Medio?! 
This little book is a collection of papers from a symposium held at San F ran paodintrióh 
Center; contributors included professors of education, psychologists, professors p Eon ari hee 
Psychiatry, neurology, opthalmology, audiology and speech disorders. The contri Er an, we 
5, very uneven quality. The book opens with a wise and succinct paper by a paodiatr cholog)® 1 
18 & good Summary of present thinking on the subject. She makes the point that a psy ortunat? d 
an essential member of any team dealing with children having reading disorders. bom ine n 
the next paper, from a Psychologist, falls well below the standards of the best eem andíO , 
tional psychology. The psychologist seems limited to a repertoire of three or four tes ecoP 
unaware of th 


" nent. ve 
© variety of useful tools available for use in diagnosis and assessm ati 

iety 4 rei. in 

tests such as the Illinois Test of Psycholinguistic Abilities aro ignored. Too much w^ if 

to w.r.s.c. Profiles, and the 


Specifie facto; 
Factor Anal: 
factors to b. 
is that of M 


As far as a Psycholo 


‚for: H 
erf cal sid? 


ist i : i ist have produc pat ip 
Bist can judge, the opthalmologist and audiologist w 


s: : thing 

: th i l teaching adds no ct 

mo newly qualified teacher should A ee taie MM E ] with respa y 
any papers i i : id s , O. ; fav 

to e i difficult vhi Symposium adopt the views of the ‘word blindness’ scho fe 


put none” gro” 
iven i i u allg" at 
i ences are given in support of these views, 6 oo 
of AUS n Again, the ulis eh ae, such as Ls tho £ oon 
supporting a genetic basis forr A à ag BY mention 

weakness in d. reading difficulty are quoted, but there is no 


; ories th 
95e investigations. It is not revealed that tho x nd ^, of 


Je 

ei wor 

reading ability have been accepted frequently without any objective moasuremen et pe 
Read eritically, this book could bea useful source of information, but the stan! 5 P" 

is not that normally expected fro 
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Behavior, Aging and the Nervous System. Edited by A. T. WELFORD and JAMES 
E. BinnEx. Springfield, Illinois: Thomas. 1965. Pp. 637. $22.50. 


a Mapa = pps » T — al up e up rosearch is well provided with periodic 
Handbook of TE ie an Be. el nia ni EZ Human Skill and Birren’s 
eollaborated io edit the es ve ii " a Rn Er = oe D zus M 
liie fy me Focus ky Fans dings sre in qoe = ^ ay Res in speed of behaviour. This 
different, use E [^ € presen! ES bars ài tyong t ie topie is treated from soveral 
en : id ie . Thus prs are Spake utions from physiologists, nourologists and clini- 
wg M s experimental psychologists. 
mean me of the book is that papers on age changes in psychological funetioning are 
jm indi irst;t 1eso are followed by roports of physiological studies whose outcome could shed 
Which d ‘ao mocharisms involved in the slowing of behaviour; finally several papers aro presented 
Send Saeribe behavioural slowing in conditions other than ageing. In the first section experi- 
tion hs E k is deseribed on age differences in decision processes, vigilance, perceptual discrimina- 
in coal Ei jort-torm memory as well as studies more directly concerned with age-related slowing 
age nn of performance. di ho physiological studios reported are concerned with such issues as 
Dia a in tho autonomic nervous systom and in level of arousal, relationships between 
ünd ee and performance, ago changes in neural function, and generally with the causes 
due to oot of slowing at the physiological level. The third section includes papers on slowing 
Moshe diovascular pathology, brain damage and schizophrenia—there are some interesting 
Canola, S to tho offects of ageing here, although several of ‚the authors warn against over-simple 
Thi Sions being drawn with regard to common mechanisms being responsible. : 
osoba kes should prove a rich mine to be worked by those interested in problems of ageing, 
and um dysfunction or speed of behaviour. It is a most useful collection of data and techniques 
iffon nere has obviously been a fair amount of eross-fertilization of ideas between workers in 
,, ent disciplines. 
ho valuablo thing about this collection of papers is that it provides a coherent body of experi- 
entally. Obtained facts on age changes in brain function and behaviour. Paradoxically, one of 
Which ok’s loast satisfactory foatures is the vory empirical zanore ri almost S pa tU ope 
idee Con the bookies S wusle gr en mi Kay "adn pa from the 
toador’s not to include a discussion of trends in radon € ^s : g hs usb eese oe 
i S point of viow if moro space were taken up by artic les pu ting the variou 
Phe framework and attempting to en v a Lf — n9 
r tine theloss, it should prove a valuable source of reference 
E in the fields of ageing or 0.N.S- dysfunction. F. I. M. CRAIK 
th = 
te Social Psychology of Social Movements. By Hans Toon. Indianapolis: Bobbs- 


errill. 1965, Pp. xiv +257. $6.50. 


top book is for the undergraduate social s 
Socia gists, anthropologists or historians who have bo 
“Ako i ‚voments or collective behaviour. een os field. 
$ " H ] kin vs = 

a ei of bina pcne 7 Many as well as Hans De e lí pe 
then ey Cantril’s Poushalen of Social Movements. Little has been pee in Fa pa Te =. 
Drop that has boen in D bleot drawing a student from a concern with pN a > y sh " eds 
"ng {ional concer: vith ü problems of man. Toch does very well in t jap deri ee 
Sig topical ray SEU NOME GO ‚oceeds Without effort to involve the reader in scien i y 

> üsj nge of examples he proce k. At each point where one 


ü o Oo b i tual framewor! 
X * sl 4 ere er systematic concep: e à H 
j ak erly i " ghly dealt w ith. 
M : Om sa dan is being ignorod, it turns up and is thoroug hl 


e an obvious complication 1 that used in most published studies of social movements 
h s 


Verg : 

t tha all framework i r than ikwewiöw. 
e rk is better > de in the first paragraph of this review. 

Ook . -estriction made m 5 E a - 

To Ok still warrants the restricti py attributing a rational problem-solving character 


cientist. It will hardly satisfy psychologists, 
en professionally concerned with studying 
lead others if, in reading this book, they 


ty cee 
ang Cia] as made it oasior for the w p» bv feels contain essential elements of madness 
Con. Ovements which Everyman won existenco of theso latter phenomena, Toch lumps 


“Piracy, In so far as ho agrees to 
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indio anoidal 
together (pp. 55-6) and deposits them in the extreme category of indie we aqua en 
Peru s. This is a helpful procedure during the first stage of professionalization, 3p: ee 
en at the mes stages where one can hardly avoid the feeling that n SH 
Moon to the truth, even with allowances for ignorance, stupidity and "s ^ Es 
examples give ample room for an alert lecturer to raise such questions — z eer Be we: 
of the leadership and their following are not independent processes — E not so 
appeals, etc., whether the madness—the role of unconscious psycho qm 3 v och migkt.of 
much a part of the led as of the leaders, of the fellow travellors as of true pee "i Mh edición 
course be right in his implicit assumption that these questions cannot be handle ape 
until there is some faith in the possibility of a scientific solution. F. E. 


T. ch Committee. 
Problems of Television Research: A Progress Report. Television Research Com 
Leicester University Press. 1966. Pp. 38. 3s. 6d. 


s he 
vale ho first of t 
Psychologists and other social scientists rightly accorded a warm w pow on The Effects 
Television Research Committce’s Working Papers when it appeared in 1964. = 2 bo a first-class 
of Mass Communication, With Special Reference to Television, it turned out to 


is 
É s 7 ss commun! 
summarization by J. D. Halloran of the research results achieved in tho field of mass 
e 
;ho mor 
it could not be too strongly recommen " 
r nmitte : 
m welcome to this second production of tho con 
not because it is unhelpful or misleading 4 2 is book 
to be written at all is depressing. Though this, 

4 : Mhig € ress report 
continue the education of the committee of which he is secretary. This progress rep lo many 
society interact. So far so t f 

o8 
> is colleague 
bout research Strategies, almost as many since Hovland and his ¢ 
Yale devised th of mass 
: ss apologetie about tho limitations of the tools 
munication resear " 
imitatio 
bases of social res : : ; z that, because of lim „sid? 
5 a! research but do not let anyone imagine from this book that, 
orld by an! an 
ore will continue to be done all over tho world by for 


the 


ing number of rese 


A red in 
^ " ; involve 
cation and of the theories developed from theso results. For those marginally 
" t 
ded, though it could nover, of course, replace 
substantial works as standard texts for 
rion 
e 
research worker the fact that it needed is work, designe 
'an as author, it is presumably largoly his work, 
: i " bolioves—as CO, 
comprehensive account of the ‘types of research strategy that its author boliove: did anc 
Ms is less © 
good. But what wo really need, tho researchor will say, is 
and more doing. go 
chan: : 
eirs, ten sinco Fes 
anew. Surely it it all is 
ch, and certainly high time we gave up saying how difficult it à 
Good luck to M 
ioved, ; d 
95, no useful work can be done. Much has already been achic incre? 
a o 
xoy n ‘ons the nee E 
3 disciplines. Tho book s ecifically mentions 
Institute for Mass 5 = SE 


à tees 
s e. ee -omoting; © 
working with the mass media, e.g. in agrieultural advisory services, good-cause pro lid 
the serious research workor. 
It is less easy to accord tho same war: spor 
— it is certainly neither—but because to the ox} 
does not bear tho name of Hallor ; gives a 
E E as me e 
more of us—will produce usoful contributions to the understanding of how mass tal ising 
s 
t d others ^, 
It is more than twenty years since Berelson, Lazarsfeld, Morton an 
their thinking a ges 
tinger, Osgood, etc. studied attitude formation 
is time we were le: 
da 
so Committe? 
Ir Halloran in his valuable task of teaching tho Home Offico Co 
ner 
0) P 
the mon it for 


ko, W 


Human Robots in Myth, and Science. By Jor Conex. London: Allen an 
1966. Pp. 156. 355. 


Dr Cohen bas here compiled a most, compr 
cular busts of ancient Egypt, through the 


d Unwi™ 


e 
ing from k 
ehensive history of robotry, ranging duo a8 


> 
nson $ wide 
mara ^ $ Ars Magna of Ramon Lull, to hear correct cn D] 
fascinating beast complete with Simulated digestive system and an anatomically ; gu 


: A s over 0m 
structure) and Babbage's analytical engine. Since a detailed account of robots fro 


it 
; nabal aC 
time span would require many volumes, tho author has chosen ‘to gazo at [autor he 
respectful distance' rather than present tho 


rovers 

> Tanl mieroscopist’s view of the subject. HOW ol OP 

of detail inherent in this broad approach may irritate the casual reader. s yoria O° o 
'The book comprises nino chapters, the first seven of which are devoted to Lupum T 

ment, culminating in a diseussion of tho logical and mathematical machines of the '? 


a a 
——————— 
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and nineteor i 
nth centuries. Dr C i 
S. ohen pri i 1 
chapter. n presents a bibliography and reference list at the end of each 
Consideri i 
s ing the imp f i ial li 
g act of machines on social 1 i 
É ^ ife, tl thor briefly di ses ij 
to Hew machines: und ideas displayed by à , the author briefly discusses the resistance 
Stendhal (1826) tl es 1Spiayoa DY ordinary folk, particularly in Britain, and quotes 
er a iat ‘England’s basic moral theme is the abhorrence of machinery’. Unfor 
et caves unanswered tho sti f gy! i i j i 
offendo ° c question of a psychological palliative for those w! 
Dr pw by m ideas or threatened by new machines. = » NEN 
oher : oxplai it i i 
PUN i) n [^ explained a little of the relationship of man to the machines he makes in his 
ipao: A e has sought to trace the history of the idea that a synthetic man call it auto 
488 orte bot, ean be made. In this idea he finds a link between the animate and the inanimate, 
tán z c and tho inorganic. The desire of tho artist, not morely to portray man but to croats 
Hg : ge in the urgo to build robots. ` i A 
" Coho ; =e s 
could bg en has understressed the magnitude of tho leap from tho idea that man-like statues 
oos n gilly imbued with mind to the idea that a machine does not necessarly need to 
Pascal, I B in order to havo mind-like properties. The logie machines and caleulators of Lull 
H 4e1bni Vere 3 . » 
industria] en un and Babbage are to tho eybernetie revolution what the wheel was to the 
ution 
Drc i 
onoi i 1 
siian n has approached the subject of robots on a very broad front and produced a most 
ating book. I hopo ho finds time to fill in the details in later works. G. 3. MAT: 


Ps Y 
Ychopathology : Its Causes and Symptoms. By F.KnAuPL TAYLOR. Londons 


" Butterworths. 1966. Pp. ix 4- 356. 70s. 

T ssor (1 3 * 

Ofessor (1, M. Carstairs tolls us in a foreword that this book gives us an exceptionally lueid 
nt limits of knowledge in the speciality. 


accou 

nt of : s h 

> t of the subject-matter of psychiatry and the preser 
from which to extract information or 


©! 
exp pou" reviewer has found ita curiously difficult book i 
5 Er Obs despite the 545 roferences, to got leads into the recent literature. ; 
ho coxa; p Taylor has beon at great pains to clear the ground thoroughly first. Thus in Part 1 
About A at somo length tho concepts and terms which have been used in medical writings 
i ecce be symptoms and diseases, and discusses the relationship of psyche and brain, the 
o dif ^ )ebwoon objective physiological processes and subjectivo psychological phenomena, 
s leulties of nosological classifications, and the genetic, physiogenie and psychogenie 


pa Ogies of disease. 
nory an takon up with descriptio i 
Ge n consciousness. Agnosia, dyslexia, 
Aclusion ; on tho othor hand, little is said about ] 
Ontion or a classification of soxual perversions gives 1 i ci f 
aramn, ìs also mado of tho deficienees of the mnestie functions, such as cry ptomnesia and 
tr Ne sia. Part 3 expounds the essentials of moi dynamic psychopathologies, and discusses 
; © States and hysteria, the development of Freud’s theories, and his influence on the psycho- 


Bica 
Th thought of today. 


ns of disorders of perception, intellect, affect, mobility, 
illusions and hallucinations, for instance, are 
the conditions undor whieh they occur. The 
ves this part a nineteenth-contury flavour. 


to be coming back into use, and during the last few years 
o knowledge gained from 


eared which apply th 


net T 
vera je psychopathology’ seems 
X Dori COKS on ps j ; have aj 

deerit the explanation of disorders of behaviour. Whatever its 
; which makes it rolatively easy to define 


Ori : 
on so atio in psychology 
NS op ings, tho modorn expel 
be liq o. ally, would have save s 
ine lea] © bo rather protracted manceuvrings 101 

Orest Problems. His book has grown out of a di 

Or all that. 


"mental a; proach, 
: d Dr M oup Taylor from what must seem to the experi- 
for position before launching an attack on the 
fferent and older tradition. It is not without 


p. RUSSELL DAVIS 


EPH ZUBIN, LEONARD 


dn 
ve Techniques. By Jos 
1965. 


Ba 
Perimental A poredi 
‘ roach to Project 
Bass and — Scnumer. New York and London: Wiley. 

Thi P. Xx +645. 1055. 
chapters and an epilog 


Ve, Us 
Oni S Wop 

"ent xen comprises twelve using 
Mary of findings, arguments and conclusions. 


rue. Most of the chapters end with a con- 
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š $ — thing out- 
In the first chapter the authors note the challenge of projective techniques as peces de 
i de the mainstream of scientific psychology but yet deserving evaluation in the an s A 
em possible. The next two chapters examine the general posit ion that perceps pa a an ai 
to A cm the authors summarize thirteen major theories of rue er hen fes brem 
approaches to personality through perception. Their conclusion is tl pe. 2 NB rend perceptual 
between perception and personality is difficult to demonstrat e; wo all live in di boon o£tóblislitd: 
worlds but a relationship between this fact and personality differences has not = does ssod by 
In applying their conclusion to projective techniques tho authors affirm mar iov F en 
Zubin elsewhere—that such techniques are not perceptual tests in the trac -— = Thematic 
Four subsequent chapters are devoted to the Rorschach tactique and — p remaining 
Apperception Test; one chapter concerns three derivatives of the Rorschae 1 ^» : discussed in 
chapter deals with ten derivatives of the T. A.T. Both the Rorschach and LA. ee ? hodological 
detail under the same headings of * Historical perspectives’, ‘Current status’ and ‘Met ric 
problems’; each is evaluated at len 
approach is applied to each. In tho 
in the presentation of an el 


^ sychomet 
gth as a psychological experiment, anda careful payo ninatos 
case of the Rorschach the psychometric approae is i under 
aborate rating system by which the rosponses are rg Tq.A-T- 
principal categories and 85 subordinate categories. The psychometric a icai scales for 
produces two general rating scales for emotional tone and outcome, specific P insciflad under 
emotional tone in the response to each of the cards, a check-list of 163 themes class 


ster- 

a racte 

s $ ina ie s "mal cha 

two principal and various minor categories and other check-lists for unusual for 

istics and usual deviations in response to each card. echnique? 
In the epilog 


ue the authors conclude that any attempt to eliminate pst en the 
would only provide the need to smuggle them in through the back door. Asking limited pur 
usefulness of such techniques has been established, the authors answer: For aan mus 
poses, perhaps, Yes, but for the general purpose of evaluating personality the oe promising 
very tentative and probably negative. Projective techniques were once young ya technique? 
they Say: today they are only promising. Clinicians will give up their interest in t dia claims ae 
only if provided with better tools. They look forward to the time when some of th = objectiv? 
clinical hunches which experimentalists now disdain become the cornerstones of ne 
findings made available by the more powerful tools of the future. . ill not in 

This work is unlikely to havo much appeal to practitioners. Its warnings wi iques mis? 
those who employ projective techniques, nor will its suggestion that these WR sib presen 
be developed into objective, psychometric instruments attract to their uso those W : ‚option 99 ; 
reject them. For those interested in certain theoretical problems—e.g. inkblot pere pictures 
Special form of pictorial perception and the production of narratives in response 4 here t? 
the work is a very rich source of material. One would particularly like to us psycho" 
analysis of the two major techni e P 
metric approach applied 


conducted through a veil 


investigated along Gibs 
succinct summ, 


3 m 1 the 
4 o allow that there are important vitem problems» of 
onian lines, Independently of these rather specialized fj 


ar 

| ality 

= — - oaches to person a 
intrinsie value, P! Ptual theories and perceptual appr ne mie 

JAMES PATRICK 
AN? 

t EAN 
Clinical and Social Padme t . 


Y J. BIERI, A. L. Arkıns, S. BRIAR, R- L. 
- New York: Wiley. 1966. Pp. 271. 605. nd fi , ding? 
book deserves a round of applause. It tries to utilizo idom am. p jude 
Psychology of judgement to cast light on how clinical and 


; in so far as Psychologi ecl: ial judgements it ! 
intent. A further merit, is the thoro, P ne make clinical and socia dd 


H. MLER and T, TRIPODT 


The purpose of this 
from the experimental 
ments are made i 
ughness with which the literature has been 5% [4 
d well constructed failure. . 
rms of theoretical indiscipline. The author: theory: C ow 9) 

ics, information theory, construct ct to Say "T 
y missing eandidate)—but nig :nbeg" "T 
are to be welded into a coherent viewpoint. P g knick-* 
P type. The criterion for integration is as for puttin: 


Part of tho failure is duo 


" to two fo 
from a variety of framew. 


nook 
s collect naeh 


offered is of the scholarly-gossi 
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on the mantelpiece—they look well together. Sometimes cafeteria selection from disparate 
theories is abandoned in favour of ad hoc empiricism—e.g. ‘the lack of attention given situational 
factors in judgement theory and research makes it desirable that these factors be considered 
Soparately at this stage in the study of judgement, regardless of where the principle of parsimony 
ultimately will locate these variables’. This reflects the pious hope that ultimate theory will 
disentanglo earlier conceptual confusions and the habit of trying to excuse an ill-formed emer- 
gency concept by calling it a ‘variable’. 

Aside from repeated mixing of theoretical metaphors, the pay-off from each separate lino of 
attack is meagre. The extensive discussion of information theory models is followed by reports of 
Studies in which subjects categorize fabricated case-histories of various types along prescribed 
dimensions (degree of defensiveness, clinical diagnosis, ete.) on the lines of psychophysical 
experiments. 

Whether or not inferenco from the fixed-array, fixed-dimension model to clinical judgement is 
ultimat ely meaningful or not, the authors clearly fail to make anything of it. They conclude, for 
example, that tho capacity of a judge to discriminate among arrays of social or clinical stimuli 
15 not largo. This turns out to mean that if we ignore unmeasured and unexplained individual 
Variance, limit our judges to a response system which we invent and they must work to, make 
this a simplo response system, supply a fabricated rather than a situation-generated series of 
Social stimuli, subtract a constant term which we admit may be arbitrarily homogenizing trans- 
Mitted information scores, then we may conclude that... I 

From personal construet theory Bieri draws the notion of cognitive complexity-simplieity as 
a dimension, the notion that subjects may be making their judgements in terms of either a fow 
Clustered dimensions or in torms of a complex series of relatively orthogonal dimensions. His 
Own work, as reported, seems to have moved steadily away from construct theory in that he 
talks of cognitive complexity-simplieity as a trait rathor than as a varying process with an 
Mdividual; this in spite of the work of Runkle and Damrin showing predictable intra-individual 
Movement along this dimension over time. Additionally, he ignores the construct theory impli- 
Cation that the comploxity—simplicity level of different sub-systems within the same personal 
Construct, systom may diffor as an aspect of varying ranges of convenience. . R 
" The language of tho book is in the tradition of psychological texts—doughy. Nothing is 

Implo if it car si istic. ? vef 

On tefiexion, bt m of implication from the psychology of judgement to clinical and 
Social Practice reflects only partly the limitations of the authors—it roflects much more te 
Poverty of psychological work on thinking and judgement. Maybe the authors can claim to hav e 

One tho best that might bo done in the light of Hebb’s still true dictum of 1949 that ‘the failure 
ss psy chology to handlo thought adequately...has been the essential weakness of modern 
psy chological theory’. If so, categorizing clinicians who wish to amend their sinful ways would 


© better to by-pass psychologists for tho time being and refer to the semanticists and logicians. 
en D. BANNISTER 


Insight vs. Desensitization in Psychotherapy—An Experiment in Anxiety Reduction. 
By Gorpon L. Paur. London: Oxford University Press. 1966. Pp. 148. 40s. 
reo of interest evoked by the dispute 
theory approaches to psychotherapy. 
the very real academic and practical 


Foy . 
bot Controversies in psycholo; 


So, the protagonists of the ‘dy 
ig ng feolings and personal commitm! 
88 involved : f . 
: ion i lemies and special pleading and 
aul i isti ibution in that he avoids po > A i 
nitom z Ducit is a dime ER the effectiveness of tho two thorapies thr a ear 
Ü à tinsi: id zi " 
1 Porimg E provide en is to compare what he calls ‘insight therapy with the s ehavioura 
th, fen Po er jzation and to provide à reasonably objective basis for evaluating 
9 resul own as dosensiti , l 
The wis of the treatments. d cious by speech situations, who had en- 
8 proi : ople, made anxi y Bi 
wells = apot involved Bee ia Een subjocts were allocated to ono or other of five tr eat- 
Qn Ps & course in publie poema of overt behavioural signs of anxiety and psychological 
at Tesy noe groups on Hs ted following five ‘treatment’ sessions to evaluate changes 
LUN ts, The measures were repea 


‘table to these intervening processes. 


gy have aroused the deg 
‘dynamic’ and learning- 
ents often obscure 
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Five experienced ‘insight’ therapists were employed to administer all treatments, this choice 
being made partly to offset any bias which might favour behaviour therapy. — atthe 
The outcome was very clear-cut, Paul's summary of findings showing that 5 while 1 £u ee 
desensitization group could be classified as ‘improved’ or ‘much improved’, only 47% 
‘insight’ treatment group could be similarly rated. T 
y 5 are two ae limitations ofthe experiment, and therefore of the book sa a s t 
First, it is difficult to seo in what sense tho experiment is a real test of ‘insight shernpy A 
many people will regard Paul's apparent use of the term as having little meaning or signi o d 
Secondly, none of the subjects was psychiatrically ill, at least in a formal sonso; eae taa T 
periment does nothing to resolve the thorny problem of how the rival therapies comp: 


5 : es Hle + efficient 
clinical patients. It may be that all Paul has demonstrated is that habit-training is most offi 
where modification of habits is the problem. 


n z Sie 3 meS 3 ofi o might 
Finally, while tho material is well written and the findings reported aro eese ‘vent 

reasonably question whether a book is the most suitable form of publication for what oe 

largely an account of a small-scale experiment. H. B. BE 


xs 
Psychology: The Science of Behaviour. By R. L. Isaacson, M. L. Hvvr and M 
Brom. New York: Harper and Row. 1965. Pp. ix +374. 285. 


sets 0f 
TE E ists O 
This is a somewhat different, but generally stimulating, text-book by three psy cholog 


ration 
rather disparate backgrounds. Isaacson has interests in both physiological and ere 
psychology; Hutt is a clinical psychologist and psychotherapist; Blum is concorned = have 
dustrial Psychology and market research. Of some importance is the fact that the autho ) what 
explicitly restricted tho Scope of their book, leaving for anothor volume (in preparation 
they term ‘the social-science aspects of psychology’. TE 

Following an introductory chapter, the book pursues a course from tho ‘molecular b 

‘molar’, Chapter 2 deals with genoties at some length, appearing to bo reasonably au Ji tions 9 
recent advances in our knowledge of RNA and DNA. In chapter 3 (‘Biological founde cluded: 
behaviour’) several important approaches often ignored by elementary text-books aro 1 


‚jet 
i : lectrio 
Such as McConnell’s work on planaria, the beo work of von Frisch, and Olds’ work on e while 
brain stimulation, No e 


: E rover; We 
: xtensive covorage of any of those approaches is givon, how iive viow 

Some doubt in cast on the view that Olds has hit upon ‘pleasure centres’, no altern: 

Point is offered, 


and, 
chapters 4 and 5 ed, a 


"TI " 1 ver sis 

» perception is dealt with at length. The usual topies aro eo analy?! 

id n some of Granit’s work is discussed, as is tho Tanner-Swots (1954) gen with ® 
9l. An exceptionally clear account, of the latter theory is givon. This account, togo jo 


ood i > A 5 h v& 
nud ite E S (1949) theory, means that tho chapters on porception aro bob 


"Dae: sats of 
vo. as : = Basic thoorios of learning?) deals with most of tho noted learning Low ullia? 
ne chapter has several weaknesses: several pages are devoted to the minutiae rocog™ 
1e cogent criticisms of tho theory (e.g. Koch, 1954) is included: d and jo 
fact that Tolman (1959) moved towards a ‘reinforcement’ theory? "o. th! 


account of Guthrie’s thoory omi 1940. 3l. 
i bs ^ intr y r about ve 
other hand, mathematical], fu lineum Macte Changes introduced after a P 


simple 
and mention is mad, lly formulated learning theories aro dealt with well ab a sim! 

e "s models from neurophysiology. n 
al learning and higher cognitivo functions’) deals largoly wit 
ate way. Chapter 8 (*Motivation: views an 1 gi 
Otivation of Spence, Maier and Lowin aro 9 


Tu 
Dy in 

h momolY , is 

d theorie pub 


vens 
uncritically. 


mpese 97 
Recommended references for further reading appear at tho end of each chapter. ; — 
generally well selected, and tend to be relatively recent; reforencos critical of viewpoints E Mill? A 
in the text tend to be omitted, It is also rather diseencasti x tö find that Spence: t in th 
Postman and Estes are each credited with three references, ya their namos fail to 2PP^ aud 
index. üi a gnat 
Since a large number of important topies is dealt with in about two pages each, it n "boo! 
concluded that the book is not reall = 


: te te* 
Y Very satisfactory for uso as an undergradu® 


cb; 
32 ildren, Dr Charlotte Ban 
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Nevertheless ci i 
wii te eier which the book somotimes creates suggests that it could s 
s antidote to tho usual, tedious Ameri x ily E ra 
ces ! $ s American text-book. If only someone could wri 
eee ; io gue ‘ 0 A ould write an ex- 
ccount of present-day psychology which stimulated the enthusiasm of the ie ! 
MICHAEL W. EYSENCK 


A Laborator 
| rares. Manual for the Control and Analysis of Behaviour. H. Lane and 
- Bem. Belmont, California: Wadsworth. Pp. xv+283. 34s. 


The ks 
It Fe ns ee laden rg laboratory course given at the University of Michigan. 
heavily Contenu xperiments; four rat, seven human. The language and general tone are 
Fries a 
s m... on manual and has a relatively small proportion of text. Over half of the 
ligtténe-the t à y - forms and visual materials for the experiments. While this no doubt 
mediated Be al oad, ito prosision of 72 pages for a total of 72 words in an experiment on 
Thero aro sin en nn : : T 
decibels prior to ie N 8: o.g. twenty sides of programmed instruction on logarithms and 
Tho es yang a itory experiments, and also ovaluat ion forms for each of the experiments. 
‘rate tho ach Vir pi by a courso evaluation form with the student, being asked inter alia, to 
Unless used ei goneral teaching effectiveness’. I would rato the book's effectiveness as low 
TO cae 2 mtd intended with the apparatus and equipment as described. Lehigh Valley 
ping pp y this as a package (less animals, food and living cages) at about £300 per 
tating of the 3 : 10y will also supply the book free, upon request, to ‘qualified persons’. Any 
Approach, valuo of the book will be largely dependent on tho rater's rating of the Skinnerian 
C. ROBSON 


X 
Tebavos: Studies in Psychology Presented to Cyril Burt. Edited by CHARLOTTE 


Banks and P. L. Broapuurst. University of London Press, 1965. Pp. 284. 425. 
ent psychologist with interests and achievements as wide 
hing of a mixed grill. Future psychologists will first and 
e interested in Burt, and they will find a charming 
x Informative biographical sketch by C. W. Valentine, who as Burt’s oldest psychological 
nd knew him for longer and perhaps better than anyone else. (This incidentally must have 
h s among the last things Valentine wrote. It contains one error. R. S. Woodworth did not 
1e same post as Burt at Liverpool. He was not a lecturer under Sherrington, but a research 
2 "'hey will also find à comprehensive bibliography of Burt’s writings brought down to 
bct useful supplement to Dr Steinberg’s earlier annotated bibliography published in the 
m Journal of Educational Psychology in 1951. — 3 r 5 
e má thirteen other contributions fall into two main groups: philosophical and theoretical; 
beg Meal and experimental. It is not at all clear how and why the various contributions have 
Omi Selected by the editors. Several distinguished pupils and colleagues of Burt have been 
Ther Cd, and not all the fields of enquiry in which Burt himself worked have been represented. 


© a» s del 5 
Derg us some strange bedfellows among the chosen. Let's hope they never had to meet in 


A Fe ; ; 
ag estschrift dedicated to an emin 
orem Cyril Burt’s is inevitably somet 

da Ost turn to Stephanos because they ar 


Nilkie, Koestler and Gardner Murphy are marked by a 


M heoretical face, V 

h S milli ical papers by Mace, * «ni 1 ing Y d more strongly against 
[3 "y anti- are , tides are cer tainly running more anc 1 gly ag 

A X Viourig behuwionsisi imis, a = ici s he enters his ninth decade. Guildford contributes 
S sm, and Burt no doubt is rejol PE ondering whether he is on the 


but one ean't help w 
nt at certain periods of human history (Athens, 


he removal of blocks count much 
Athenians or the Florentines or 


; Sof, 
ul ý Hic 
Overview of research on creativity 


S 
Tack ^ R ar 

x orana E: The outburst of creative achieveme t : 
Org , 7^ Elizabethan England) suggest that incentives and t 
“liza Si. the discovery of talent. I am not aware that the 
A ans had ; of talent spotting. : 
Du ot Aap articular interest are Gertrude Keir's repor 
in detention centres, 


Uy) Ong paj = 
üha "E the empirical articles of pa 4, on boys in 
ks's report on 
Gen. Psych. 57, 3, 4 


t on the Tristan da 
and a combined 
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report by Broadhurst and Eysenck on emotionality in the rat which lends support to Burt’s 
theory of “general emotionality’. The contributions are concluded by a paper by R. B. Cattell 
on higher-order factor structures. L.S. HEARNSHAW 


The Psychology of Egon Brunswik. Edited by KzxxETH R. Hammonp. New York: 
Holt, Rinehart and Winston. 1966. Pp. 549. $12.00. 


Offered as a memorial volume to Egon Brunswik, this collection of articles opens with & 
generous encomium by Tolman, and contains some fourteen contributions by psychologists who 
have been Brunswik’s students or colleagues or who acknowledge special indebtedness to hi 
views. There are four selected Papers by Brunswik himself, including his joint article with Tolman 
and Some sample Passages, translated for this volume, from Brunswik's Wahrnehmung un 
Gegenstandswelt, published in Vienna in 1934. Apart from its status as a tribute, the volume Ww 
be found valuable as an introduction to Brunswik which, if not a substitute for his origin? 


bs iw Ro CAL volumes would be in poor taste’. But the apology (as perhaps 
o ri om ite inclusion) is unnecessary, since the special value of both articles is th 


to which they reassess Brunswik’ f : s 
8 "e lar »ord with 
theoretical approach. practice by standards that are largely in accord v 


The first fifty pages or 


words ,‘frankly partisan’ m i A i: 
. and size, wi Í P 'low’s work 
factors in monkey lea, : emphasize, with particular reference to Harlow's w 


c extent 
his ow? 


nhis ow? 
on error 


» Seems well designed to sti i i i ts o 
logical i en stimulate serious reconsideration of many aspects. 
Bical experimental method. But finally Hammond admits that ‘ although Brunswik 


hat the V? 


MIN , H ation: 
a S methodological Suggestions have, by their difficulties in o m and 
aw attention from his fundamental insights. While both me ys any 
is 

mmitt - 
[m cil i Tunswik’s correlational analysis. » methods # 
Tepresent the ‘normal’ i ui Comments on the inadequacy of ‘picture sampling es phe 
i motive aspects of size and depth perception which have bee? "1,001 


sized by Gibson His 
e en int i: € A a Ka & 
of what to look for, "and they ae that representative sampling’ is no substitute fo" 5». 


"m : i al 
measures could discoyer ; swik’s sampling procedure often limited the YochberE 
conclusion that one of ige as Surely as the limitation of a univariate design. Bub i sampl? 
does not seem incompatible  otitable approaches is by behaviour-defined pnt an aim“ 
achievement-defined. with Brunswik’s adaptational view of an ecology, as P? 

A similar approach to 
tions the summary of Hen elle form o 
variables are sampled ther z e 
environmental Situations, universes as variables. But there is only Leeper fi om 
for his own ‘impression’ 18 only one ecology for a piven organism 
standpoint of various ar Tunswik felt that an individual might be consi 
gles. But, he maintains, the definition or identification 


who d 
f ecological sampling is shown by LeePer: 


Koch, where Postman and Tolman asser i 
one un. 


"on 
dered P olog, 
of an OCF ie 


BE e ĖS 
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design for which such a term as ‘behaviour setting’ is perhaps more appropriate than the bio- 
logically loaded reference to ecology or natural habitat. For the fact is that, if only for the lack 
9f a super-human standpoint, there are very great difficulties in transferring the very useful 
notion of an ecological niche to the range of human behaviour. 

Both these contributors suggest that effective sampling can be simpler than Brunswik usually 
Suggested: e.g. (Hochberg) that ‘testing theories, as distinguished from sampling organismie 
achievement, requires merely that the test conditions represent the range of stimulus variation, 
not the shape of its distribution’. This is the tendency of many of Brunswik’s experiments, even 
though Brunswik continued to regret the failure to achieve full representation, Nevertheless, 
80 far as any case is granted for probabilistic learning, the argument for approximately representa- 
tive design in learning, as against final test situations, is a strong one, and these two types of 
Xperiment do not seem as clearly differentiated either in Brunswik or in these papers as they 
might, be, 

Hochberg mentions driving ability in traffic as a possible field of sampling procedure. Experi- 
ments in this field have recently taken to the open road, certainly a more realistie but also a less 
Controlled situation. A theoretical consideration of the criteria by which such experiments 
Are acceptable might well be a starting point for situational definition and support Brunswik’s 
Surmise that such applications will first become standard in ‘a psychology eager to do work of 
Practical significance without having to wait for sanctioned academic methods to catch up with 
their problems’. A. C. STANILAND 


P ception: The Basic Process in Cognitive Development. By Roxarp H. Fonavs. 
London: McGraw-Hill. 1966. Pp. x 4-402. 72s. 


Despite the recognized importance of all aspects of perception in modern psychology, there are 
Still relatively few ie devoted exclusively to this area. Almost all of them are valuable contri- 
‚tions to teaching or research, which is something that cannot be said for sco = rn 
in areas that aro more thoroughly represented. This book is primarily gancare x it! visua 
Perception and is chiefl intended for undergraduates. It differs from other text-books on visual 
Perception in two m the developmental presentation of the chapters and the incorporation 
Materi N ts of thinking. ; 
Qe ers eu | pe to show visual perception to be a process of infor- 


Natio, ” " k 7 iG ent. Perception is represented as a hierarchy of 'subtasks > 
beginning cg“ = be^ pcm of stimuli, passing through the tard of Agana me 
i ification ea = ee in social perception and the ae Hae y ern e 
» Seeding cha ae follow this pattern. After presenting some beie meti 10 d ogy deleon RE 
“ye Ophysi E hapters 3 and 4, the next two chapters deal with brig - ; à 
mth size hes chap = En Chapters 7 and 8 are concerned with petes dedu percep g = 
f i entally ll > ka fe va clementary and useful description of i ge a. Ms 
slowing tw n = a z with perceptual learning and space percep na ae à x qis 
wgon on en apii nn two chapters (11 and 12) on motion perception, percep 
Soci lo 3 d 4 NONO ; ist 
opp C ee re edi is unusual for & text on visual per gen oat A es : 
a fou, Chapt ae n $ rogressively with psychological sets in ende Although Forgus 
at sigue ipa ealing p oe and finally productive and — * 22 ne e 
hy tes clear, it are T sean ee teaching instrument and does not at; zn. wan ele pie 
ne initial tl x "hat fus me a E tion is the superset of information extrac = : see we 
N ini, 1esis that s percep Teatar da monstrated in any systematic y g = 
he}, ^E 88 subsets’, is not at all adeq dealing with complex cognitive thought process: 
“nq ASt four chapters on thinking seem to be Gen mg 
Ot With a continuation or subset of percep Bere ienced by the student is the author’s 
fa; Not} s icipates will be experienc y a A e 
re i ue ur tliat ona ER development of perception during the lifetime o 
tini, distinguish clearly between eden stages during any particular act of en is 
s 2N the one hand and the pre of the book is confusing at times when he 


9 | + 
tog Ob C EA E eginning : á 
MCN 1 er. Again, his presentation E ed gia fins term in the peychological eense and some 
Nog ees © concept of ‘set’. Sometim ishing clearly between them. 


N its logical sense without distingui aud 
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the 

it is clearlv presented and 

from these objections, this is a useful book. In general, it is clc AN ai ierit. 

ra not hesitate to use material both from early sources n ihe mos pee 
i ^d x gy. RS 

we sh from the Würzburg school to information theory and ethology 


TEMPLETON. London: 
Human Spatial Orientation. By I. P. Howarp and W. B. TEMPLETON 
Wiley. 1966. Pp. 533. 845. 


ized the need for a vol 
This is a timely, stimulating and enjoyable book. Having re this nee 
assembling all the evidence relevant to their central topie, the autho 
irably. z wminsd bytho 
Eo hok is about those aspects of human behaviour which ei The ain 
position of the body (or head) in relation to any Stable external = p m the first part en e 
topic of judging the inclination of lines to gravity is specifically inc bi decem salon modal! E 
book the authors review the present state of knowledge in the four rere (labyrinths); f£, 
vision, especially visual direction; kinaesthesis; the vestibular De coverage ke 
auditory localization. The second part of the book is devoted to En to visual eucs, PO ve 
central topic. It Surveys work on orientation to gravity with x n as knowledge on Pn 
cues, adaptation effects, and interactions among these. It rn yt za gen perceived orienté. 
graphical orientation and on egocentric orientation. The effects ofs "i levelopmental one ri- 
and the effects of orientation on perceived shape are discussed, ane = knowledge on 8° ad 
the relationship between orientation and shape are deseribed. Current k 
motor and intersensory localiza: 


ume 


r 
angula 


iou 
„haviol 

» details the behav” iy 

tion is assembled; and a further chapter details 8 


: i x shapter I 
consequences of rotations and displacements of the optical array. A final chag 
generally accessible knowledge 
The authors have assemb, 
data, while maintaining 
Chapters in the second p 
their claim is justified. 
references. go pages of 
The authorg have or; 
Which clearly define 
exactly th 

helps the Treader to s 
a literary style whi 
late in their own t 


mi 
siologiC? 
nd guys, the 
ab 
tne * 
" ya its ist 9 
he 


ving to t 198 
:ross-refereneing endi 
them. Their value is enhanced by thorough cross-re list of he 


ch is obtrusive in any way. On occasion they have — 

erms the basic tenets of others whose clarity of expr ue ated b : 

voie desired; not Surprisingly such a hazardous enterprise is not always vindic summat probe 
This book is wide-ranging and thorough but it does more than present a i 


* in 1 
$ uestion "gies 05 
The authors Persistently and engagingly scrutinize experimental methods, q ibili je 1? 
tions of results, point Out unrecop 


* findi incomp& ample 4 
i i i cognized implications of findings, note en à ex an 
Inconsistencies and advance alternative explanations. Some of their eager cac ar im 
weion » The ma centrifuges, may be contentious but most of ios in interpreting; eae 
welcome. They are aimed at ina i mas tal desi aë bias txt » 
and, perhaps m dequacies of experimen gn, 


res 
, rows the are” is re 
/5 Most often, at, the kind of blinkered approach which narrow: Jovenlin® ones 
for alternative explanations, Al 


thor 

the au model 
conception, conduet, Or inter i 
indifferent to theoretical Views, T 


rtunity- n eS” 
nation of Sensoritonic theory at every. eod seems un ado? 
© survey of human spatial orientation, this ritical PP P att o 
ce book, its thoroughness, and the c 1 yo? 


n 
: interests touch © D 
10n that all whose work or interests gi DANI 
uy it, 


library purchase. Its qualitie 


by the authors earn the recommendat 
orientation would do wel] to b 
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1966. Pp. xv 4- 716. $8.50. 
Psychology, 2nd edition. By Henry CLAY LINDGREN, Donn BYRNE, Lewis PETRINO- 
VicH. New York: Wiley, 1966. Pp. xv 4- 560. 60s. 

The main difficulty in reviewing an introductory text-book is to arrive at the criteria by which 
it is to be judged. This difficulty is brought even more sharply into focus when the reviewer is 
simultaneously faced with two such books. Here, for instance, the two books are both in a sense 
introductory, both in a sense cover much the same ground and yet seem to this reviewer to 
Operate at so different a level that it is scarcely meaningful to compare them. 

To begin with the similarities, the scope of the two books is superficially much the same. 
Both cover basie processes such as learning and perception, memory, emotion and motivation, 
individual differences, developmental and social psychology. Both at some stage provide an 

Outline of biological and physiological information relevant to an understanding of behaviour. 
From the standpoint of basic content alone perhaps the main difference between them is that 
Munn pays more attention to biological factors and to thinking and language, while Lindgren, 

Yrne and Petrinovich seem more concerned with social issues and broad problems of applied 
Psychology. 

Within this, however, there is a much more fundamental difference, a difference in terms of 
levels of analysis, exposition and explanation. It is perhaps symptomatic that in the case of 
Munn the reader is constantly aware of the essentially biological orientation of the approach, and 
the Willingness to pursue complex issues—while in the case of Lindgren et al. the orientation is 
suh more blatantly towards showing and even justifying the relevance of psychology to every- 

ay life. 

The effect of this difference is profound. Munn, from the very beginning, makes an attempt to 
Set out and explain what might be called ‘the psychological approach’ to the study of behaviour. 
, © examines not only what psychologists do and how they do it, but why certain problems are 
Important, why certain ways of tackling them were considered, used, modified or discarded. In 
Other words Munn presents his reader not simply with the subject-matter of present-day psy- 
chology, but also with an exposition of the logic of the methods and approaches which have been 
wigpted, It is thus not only concerned with the subject matter, but with the kind of thinking 
Which underli intellectual attack on it. ] 

By bod "ndr Byrne and Petrinovich's introduction is essentially a survey of the 
kind of work carried out under the general heading of “Psychology . Though speeifie methodo- 

9Eieal problems are considered, the reader is largely left to himself to work out the reasoning 
hind the approaches and theories adopted. On the other hand this book consistently e a eg 
© relate psychological findings to the everyday problems to which they xus m be 
relevant. Simultaneously it makes considerable use of essentially ancodotal T tees au east - 
? form of invoking the reader's own experience to emphasize a par d ar A A P à 
From an academic standpoint this reviewer is in no doubt that he would prefer T ud »- S 
9 read Munn rather than Lindgren et al. But this is a function of his re a 4 w = 

To Potential specialists in psychology. Yet there are other audiences: stu ents a peop e 

Senerally who may want to know more about psychology—not to pursue it in depth but rat her 

3 term, j A robl which they encounter and feel worth thinking about. At this 

Much S Ut eyeiyday prol nn Byrne and Petrinovich have something genuine to offer: 

5 are nensi level Lindgren, SU :s depth compared with Munn's it also demands 

hicisely because their Psychology — nbiti reader. But there is room both for the 
ch less commitment on the part of the less ambitious reader. a ere i F ni i 
Lee academically oriented approach of Munn and the competent but everyday orientation o 


À ACE LP. 
ndgren, Byrne and Petrinovich. R. P. KELVIN 


Psychology, 5th edition. By Norman L. Munn. Boston: Houghton Mifflin Company. 
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«WA 66. 
Personality : An Objective Approach. By IRWIN G. Sarason. London: Wiley, 19 
XV1+ 670. 62s, 


five parts: views of Personality; personality assessment; the exper! 
; Personality development and deviant behaviour. Sullivan, 
y those of Freud, J ung, Adler, Fromm, Horney, Lom af 
togers, Gordon Allport and Lewin. These stalwarts el 
ruciating fairness many times in the past. Sarason ce har 
that is different from, say, Hall and Lindzey, except edious 
80 psychologists. This reiteration, though somewhat 

; however, be justified in the total context. f Anastasi, 
"Personality assessment’ is in much the same case, being very similar to parts o o about 
later date of this publication we might have been given mol 


‘st 
in the firs 
Holtzman’s ink-blot technique. The fact that Cattell is not included in ~ 
Part and appears very briefly elsewhere r 


of a study using multivariate analysi 
hand, even v 


f the 


: i rt o 
ental study of personality’? we come to what is perhaps the best pa the 


w 
cted is probably less widely known and is sufficiently small to sa 
j interestingly and to illustrate effectively points he 

‚ which Supports the desirability of the rule, is the brief accour - atti 
by Scodel and Mussen in which pairs of high and low authoritarians had to fill out " on rate 
ought his partner would do so. We are told that = 
their par ere, therefore, ‘wrong’; lows rated their partners MERET 
therefore, ‘Tight’. This is only true in a misleading sense. Both groups, in fact, ra E 
Partners high. The design is inadequate for demonstrating accuracy of interpersonal pe 
and requireq high-high anq low-low pairings. the author 

lopment’ appears to be sound and interesting. Here, as elsewhere, live to " : 
pulls out the questi ll as the answers, which need pursuing. He is fully ali tio sa 


ger 


: à = ile. 
usions from cross-sectional results would be worth whi 2 
? L . . . . bd + > 

aviour diagnostic issues (such as clinical v. statistical predictio 


1 . . . as Ww 
viour therapy) and aetiological issues (such no 


issues (such a 
mental v, i 


u 
aviour therapists will need to eatch up f some 4 
many similar American texts, the therapeutic handling  riticis i. 
nkering for the occasional more i P der- 
ann, for example, should no longer escape unsca a wit pe: 
graduates at Washington | States that the book contains the material he cover fortt 


LI LI : P iii B 
n Diversity, Students from elsewhere can now share their 8 A. F a 
G. A- 
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